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PREFACE. 


I HAVE had much pleasure in editing the following Memoir 
of my friend Mr. Nasmyth. Some twenty years since (in 
April 1863), when I applied to him for information 
respecting his mechanical inventions,# he replied: “My 
life presents no striking or oimarkable incidents, and 
would, I fear, prove but a tame narrative. The sghere to 
'Srhich my endeavours have been confined has been of a 
comparatively quiet order ; but, vanity apart, I hope I have 
been Me to leave a few marks of my existence behind me 
in the shape #of useful contrivances, which are in many 
ways helping on great works of industry.” 

Mr. Nasnjyth, neverttieless, kindly furnished me with 
information ^specting himself, as well as his former master 
and instructor, Hen^ Maudslay, of London, for the purpose 
of being inserted in InSustrial Miography, or Ironworkers and 
Toolmakers, Vhich #Ss published at the and of 1863f He 
was*of opinion* that the outline of lii^life there presented 
was s^ficiently deacriptflre of his career as a mechanic and 
iifventoi 

During the years ^jt*have elapsed since then, Mr. 
Nasmyth has been prevailed upon by some of his friends — 
moret especially by Sir John Anderson, late of Woolwich 
Arsenal — to note down the reminisceilEes of his life, with 
an account^of his inventions, and to publish them for Jhe 
bSnefit of others. He has accordingly spent some of his well* " 
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earned leisure during the last two years in writing out his ^ 
recollections. Having consulted me on the subject, 
recommended that they should be published in the form of 
an Autobiography, and he has willingly given his consent. 

Mr. Nasmyth has furnished me with abimdant notes of 
his busy life, and he has requested me, in preparing them 
for publicatipn, to "make use of the pruning-knife.” I 
hope, however, that in editing the book I have not omitted 
anything that is likely to be interesting or instructive. I 
must add that everything has been submitted to his correc- 
tion and received his final approval. 

The narrative abj^ndantly illustrates Mr. Nasmyth’s own 
definition of engineering^^amely, common sense applied to 
the use ^ materials. In his case, common sense has been 
more especially applied to facilitating and perfecting work 
by means of Machine Tools. Civilisation began with tools ; 
and every step in advafice has been accomplished ithrouglr^ 
their improvement. Handicraft labour, in ,bone, stone, or 
wood, was the first stage in the development of man’s 
power ; and tools or machines, in»iron or steel, a]jB the last 
and most efficient method of economising it,jand enabling 
him to intelligently direct ^he active *and ^nert forces of 
nature. 

Itc will be observed |}hat Mr. Nasni^, on his first start 
in life, owed much iS 1 )he influence oful^is father, who* was 
not only an admiral)le aAish— " the founder,” as Sfr jDavid 
Wilkie termed him, "of the landscape painting school of 
Scotland” — ^bqt ^n excellent •mechanic, rfis "bow-and- 
string” roofs and bridges show iSk original merits as a 
designer j afid are sufficient to establish his abilit3^ as a 
mechanical engindir.* Indeed, one of Mr. Nasm3rth’s 
principal objects in preparing the notes of the following 
work, has been to introduce a Memorial to the memory of 
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I his father, to whom he owed so much, and to whom he 
was so greatly attached through life. Hence the numerous 
references to him, and the illustrations from his works of 
art, of architecture, as well as of mechanics, given in the 
early part of the book. 

I might point out that Mr. Nasmyth^s narrative has a 
strong hearing upon popular education ; not only as regards 
economical use of time, careful observation, close attention 
to details, but as respects the uses of Drawing. The 
observations which he makes as to the accurate knowledge 
of this art are very important. In this matter he concurs 
with Mr. Herbert Spencer in his worl» on Education. “ It 
is veiy strange,” Mr. Nasmyth some years ago, “ that 
amidst all our vaunted improvements in educat^n, the 
faculty of comparison by sight, or what may be commonly 
called the correctness of eye, has been so little attended to.” 
He accdl’dingly urges the teaching of rudimentary drawing 
in all public schools. " Drawing is,” he says, " the Education 
of the Eye. It is more interesting than words. It is 
graphic langi^ge.” ^ • 

The illustrations given in the course of the following 
book will serve to show his ©wn mastery of drawing — 
whether as lespects Mechanicali details, the Moon^s surface, 
or the fairyland oKLandscape. lU is perhaps not eaying 
too lnuch to aver that had he not Jevt>ted his business life 

9 « * 9 

to Mophanics, he«9v^uld,^ike hft father, his brother Patrick, 
afld his ^sterj, have tak©fi a high position as an artist In 
the following Memoir "vge^ave only been# able to introduce 
a few specimens of his drawings ; but ‘‘ The Fairies,” “ The 
Antiquary,” and others, will give the reader a good idea of 
Mr. Nasmyth’s artistic ability. * ^ 

Since Ijjs retirement from business life, at the age of 
fdrty-eight, Mr. Nasmyth’s principal pursuit has been 



viii 


PMFAOB. 


Astronomy. His Monograph on “The Moon,” published 
in 1874, exhibits his ardent and philosophic love for 
science in one of its sublimest aspects. His splendid 
astronomical instruments, for the most part made entirely 
by his own hands, have enabled him to detect the “willow 
leaf-shaped” objects which form th^ structural element of 
the Sun’s Inninous surface. The discovery was shortly 
after verified by Sir John Herschel and other astronomers, 
and is now a received fact in astronomical science. 

A Chronological List of some of Mr. Nasmyth’s con- 
trivances and inventions is given at the end of the volume, 
which shows, so far, what he has been enabled to accom- 
plish during his mechaniaid career. These begin at a very 
early age, and were continued for about thirty years of a 
busy and active life. Very few of them were patented'; 
many of them, though widely adopted, are unacknowledged 
as his invention. They, nevertheless, did much to Advance' 
the mechanical arts, and still continue t« do excellent 
service in the engineering world. 

The chapter relating to the ori^n ^of the Cpneiform Cha- 
racter, and of the Pyramid or Sun-worship Jip its relation 
to Egyptian Architecture, ^is'placed at the end, so as not to 
interrupt the personal narrative, ^at chupter, it is 
believed, will be found very interestin^llustrifted, ^ it is, 
by Mr. Namyth’s drawing S. S 


Loudon, Odobw 1885. 
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»IY ANCESTRY. 

Our history begins before we are bom. represent the 
hereditary influences of our race, aftd our ancestors virtu- 
ally live in us. The sentiment of ancestry seems to be 
inherent in human nature, especially in the more ci’vilised 
races. At all events, we cannot help having a due regard 
fqf the hiijtory of our forefathers. ®ur curiosity is stimu- 
lated by tneir immediate or indirect influence upon our- 
selves. It may •be a generous enthusiasm, or, as some 
might say, a harmless vanity, to take pride in the honour 
of their name. The g^s*of nature, however, are more 
valuable than ^liose of mrtune ; and no line of ancestry, 
however honour&ble,* can absolve us from the duty of 
diligent application and perseven^de, or from the practice 
of the virtues pi self-control and self-help. 

Sir Bernard Burke, in his Peerage y>id iaramiage^ gives 
a»&ithfyl account of tftfe ancestors from wbpm 1 am lineally 
fjllCTided.^ The*family*of Nrfbsymth,” he sajs, ‘^is one 
m r^ote aptiquity in Twee^fldale, and has possessed lapds 
since the Idth oentuy'.J’ They fought jn the wars 
and Baliol, wlftdh ended in the independence of 
The following is the family legend of the origin 
of the name of Naesymth ; — • 

In the troublous times which prevailed in Scotland be- 
fore the unidl^ of the Crowns, the feuds between the King 


^ flir Bf Burke’s Peerage and Baroneiage* 

B 


Ed. 1870. Pp. 6SM, 




THE ORIGINAL NAESMYTH. 


CHAP. 


and the Barons were almost constant. In the reign of 
James III. the House of Douglas was the most prominent 
and ambitious. The Earl not only resisted his liege lord, 
but entered into a combination with tlie King of England, 
from whom he received a pension. He was declared a 
rebel, and his estates were confiscated. He determined to 
resist the royal power, and crossed the Border with his 
followers. ^He was met by the Earl of Angus, the Max- 
wells, the Johnstons, and the Scotts. In one of the engage- 
ments which ensued the Douglases appeared to have gained 
the day, wlien an ancestor of tlie Kaesmyths, who fought 
under the royal standard, took refuge in the smithy of a 
neighbouring village. The smith offered him protection, 
disguised him as a hammerman, with a leather apron in 
front, and asked him tcflcnd a hand at his work. 

^^illile thus engaged a party of the Douglas partisans 
entered the smithy. They looked with suspicion on 'the 
disguised hammerman, who, in his agitation, struck a false 
blow with the sledge luimmer, which broke the shrift in tw^. 
Upon this, one of tlie pursuers rushedHit him, calling out, 
Ye’re nas sniyth T The stalwart hammerman turned 
upon liis assailant, and, wreimhing a dagger from him, 
speedily overpowered him. Th» smith «him1§elf, armed 
with a big hammer, effectually aidecl^in av^rpowering and 
driving out the Doiigla^ men. A party of the royal forces 
made their appearance, when I^esmyth rallied them, led 
them against the rebels, end converted what had been a 
temporary defeat a victory. A, grant of lands was 
bestowed upon him for hi^ serviiJe. IBs armorial bearing 
consisted hand dexter \yth a Sagger, between^ two 
broken haminer-shafts, and there they r- naain to this day. 
The motto was^ Non ark seU “ Not by art bub by 

war.” In nay time I have reversed the motto (Non maJhe 
sed arte) ; and instead of the broken liammer-shaftsfl have 
adopted, not as iJiy /^arms ” but as a device, the most potent 
form of mechanical art — the Steam Hammer. 

Sir Michael Naesmyth, Chamberlain of tlTe Archbishop 
of Sj. Andrews, obtained the lauds of Posso and Clenarth 
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in 1544, by right of Ids wife, Elizabeth, daughter and 
heiress of John Baird of Posso. The Bairds have ever 
been a loyal and gallant faraily. Sir Gilbert, father of 
John Baird, fell at Flodden in 1515, in defence of his Ving. 



AilOlX OK THE NAME. BY^JAMES NASMVTIl. 


The roj^al eyrie of P^sso Crag is on the ftimily estate • and 
tTic Luh^ worn by i^Jyeen ^Iary,#and presented by her son 
Janiiis YI. to James NaOvS^jiyth, the Boyal Efi^^ner, is still 
preserved its a ftiinil}^ heij looni. 

During tlu^ intestine ^foftbles in ^Scotlalld, bn the reign 
of Alary, Sir Alicliael Naesmyth espoused the caiise of the 
unfortuTiate Queen. He fought under hei^ banner at Lang- 
side in 1 508. He was banished, and Ins estates were seized 
by tlio Keg(ii|f Aloray. But after tlie restoration of pi‘ace, 
the Naesniy ths regained their property. Sir Aiichael died 
at an advanced age. 
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He had many sons. The eldest, James, mairied Joanar, 
daughter of William Veitch or Le Veitch of Dawick. By 
this marriage the lands of Dawick came into the family. 
He predeceased his father, and was succeeded by his son 
James, the Eoyal Falconer above referred to. Sir Michaers 
second son, John, was chief chirurgeon to James YI. of 
Scotland, afterwards James L of England, and to Henry, 
Prince of Wales. He died in London in 1613, and in his 
testament he leaves “liis hert to his young master, the 
Prince’s grace.” Charles L, in his instructions to the 
President of the Court of Session, enjoins “that you take 
special notice of the children of John Naesmyth, so often 
recommended by Qur late dear father and us.” Two of Sir 
Michael’s other sons wgre killed at Edinburgh in 1588, in 
a deadly feud between the Scotts and the Naesmjrths. In 
thoseMdays a sort of Corsican veridetta was carried on between 
families from one generation to another. 

Sir Michael Naesmyth, son of the Royal Falconer, 
succeeded to the property. His eldest son t^mes wfls 
appointed to serve in Claverhouse’s troop of horse in 1684. 
Among the other notable members of the family was James 
Naesmyth, a very clever lawye^\ He was supposed to be 
so deep that he was generally known as tffe “Deil o’ 
Dawyk.” His eldest son was long a inembe^* of Parliament 
for the county of Paelfies ; he was, besides, a famoue^ 
botanist, having studied under Lmnceus. Among the inter- 
marriages of the family were those with the Brftcelof Lethen, 
the Stewarts of 1^’a‘quh.iir, the Muni^ays of Staninpe, the 
Pringles of Clifton, the Myrrayscof Plpljphaugh, the? lAcitlis 
(of the Hlinl Marischal’s family), the An(lersons o( St. 
GeVmains, the Marjoribanks of Lees, and others; 

In the fdtirtcenth century* a«bi?%nch of the Naesmyths of 
Posso set^Jed at Nethertoii, near Hamilton. They bou^t 
an estate and bu^lt a residence. The lands adjoined part of 
the Duke of Haihillon’s estate, and the house was not far 
from the palace. There the Naesmyths remjjj^ed until the 
reign of Charles II. Tlie King, or his advisers, determined 
to iiftroduce Episcopacy, or, as some thought, Roman Catho- 
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Hcism, into the country, and to enforce it at the point of tlie 
sword. 

The Naesinyths had always been loyal until now. But 
to be cleft by sword and pricked by spear into a religion 
which they disbelieved, was utterly hateful to the Netherton 
Naesmyths. Being Presbyterians, they held to their own 
faith. They were prevented from using their churches, 
and they accordingly met on the moors, or in. i^!i frequented 
places for worship.^ The dissenting Presbyterians assumed 
the name of Covenanters. Hamilton was almost the centre 
of the movement. The Covenanters met, and the King’s 
forces were ordered to disperse them. Hence the inter- 
necine war that followed. There were Naesmyths on both 
sides — Naesmyths for the King, and Naesmyths for the 
Covenant. 

In an early engagement at Drumclog, the Coveimnters 
were victorious. Tlicy beat back Claverhonse and his 
dragoons. A general rising took place in the West Country. 
About 6000 men assembled at Harnilton, mostly raw and 
undisciplined countrymen. The King’s forces assembled 
to meet them,— 10,000 well-disciplined troops, wdth a 
(complete train of field arjillery. W'hat cliance had the 
Covenantefs ag{iinst suoii a force ? Ncvertiieless, tlicy met 
at Bothwell Bridge, % few miles west of Hamilton. 

It is unnecessary to describf? tjie action.- The Cove- 
nanters, notwithstanding *their itiferior force, resisted the 
cannonade and musketry of the enemy witii great coumge. 
They ^lefended the Ji^ridge until tlicft'*ammunition failed. 
When ‘the Englislj pruarcis anc^ the artillery crossed the 
bridge, the battle was lost* The Covenanteraf gave way, 
and fled tn si\ directions; Claverhouse, burning with 

; • 

• ^ In tlie reign of James II. of Eiiglaiid and James VII. of Scotland a 
law was^nacted, “that whoever should preach in a conv(ftiticle under 
a roof, or should attend, eitlier as a preacher oi\r as a hearer, a con- 
venticle in the open air, should he 2)unuhed will f death and confiscation 
of property.'" 

^ See the df^connt of a Covenanting Officer in the Appendix to the 
Scots Worthies, See also Sir Walter Scott’s Old Mortality ^ where the 
battle of Bothwell Brig is described. 
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revenge for his defeat at Driunclog, made a terribh 
slaughter of the unresisting fugitives. One of my ances- 
tors brought from the battlefield the remnant of the 
standard ; a formidable musquet — “ Gun Bothwell ” we 
afterwards called it; an Andrea Ferrara; and a powder- 
horn. I still preserve these remnants of the civil war. 

My ancestor was condemned to death in his absence, 
and his pfoperty at Netherton was confiscated. What 
became of him during the remainder of Charles II. ’s reign, 
and the reign of that still greater tormentor, James II., I 
do not know. He was probably, like many others, 
wandering about from place to place, hiding in wilder- 
nesses or caves, df.stitute, afflicted, and tormented.” The 
arrival of William HI. restored religious liberty to the 
country, and Scotland was again left in comparative peace. 

My ancestor took refuge in Edinburgh, but he never 
recovered his property at Netherton. The Duke of 
Hamilton, one of the trimmers of the time, had long 
coveted the possession of the lands, as Ahab had coveteVa 
Naboth's vineyard. He took advantage of the conscription 
of the men engaged in the Bothwell Brig conflict, and had 
the lands forfeited in his favour. I remember my father 
telling me that, on one occasion wlftm he visited the Duke 
of Hamilton in reference to .some impr«voTnent of the 
grounds adjoining the he pointed out to the Duke the 

ruined remains of the old 9*esidence of the Na^ismyths. As 
the^irst French *110 volution was then in full progress, when 
ideas of society a«id* property seemcK}. to liavo lostt their 
hearings, the Dukb good-hupiouredly ol^s^rved, “ WeH, well^ 
Naesmyth, Yhere’s no saying buit ^wliat, some of these d|iys, 
yout ancestor.s' lands may come into your poRscsston again!" 

Before I ^uit the persecutions «af “the good old times," 
I must refgr to the burning of witches. One of my ancieift 
kinswomen, Elsp(^th Naesmyth, who lived at Hamilton, was 
denounced as a wifch* The chief evidence brought against 
her was that she kej)t four black cats, and her Bible 
with two pairs of spectacles ! a practice wliich shows that 
she possessed the spirit of an expciimcntal philosopher. 
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I. 

Ill doing this she adopted a mode of supplementing the 
power of spectacles in restoring the receding power of the 
eyes. She was in all respects scientifically correct. She 
increased the magnifying power of the glasses ; a practice 
which is preferable to using single glasses of the same power, 



Illl(;iiAf;L^AE.SM\^'U’S ORASSAlAllKE'l.l 


and whicll I Ihyself often follow. Notwithstanding this 
improved method of re«.diifg her Bible, and ITer four black 
cats, she was condemned to be burned alive ' She was 
about the last victim in Scotland to the ^lisgraceful super- 
stition of witchcraft. 

^ The lowel^«milding at tlift riglit luind corner of the engraving, with 
the three projecting gable ends, represents Michael Naesniyth's house 
as described in next page. 
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The Naesmyths of Nethcrton having lost their ancestral 
property, had to begin tlie world again. They had to begin 
at the beginning. But they had plenty of pluck and energy. 
I go back to my great-great-grandfather, Michael Naesmyth, 
who was born in 1652. He occupied a house in the 
Grassmarket, Edinburgh, which was afterwards rebuilt, in 
1696. His business was that of a builder and architect. 
His chief cemployment was in designing and erecting 
new mansions, principally for the landed gentry and 
nobility. Tlieir old castellated houses or towers were 
fo^nd too dark and dreary for modern uses. The draw- 
bridges were taken down, and the moats were filled up. 
Sometimes they built the new mansions as an addition to 
the old. But oftener they left the old castles to go to ruin ; 
or, what was worse, they made use of the stone and other 
matei;ials of the old romantic buildings for the construction 
of their new residences. 

Michael Naesmyth acquired a high reputation for the 
substantiality of his wi>rk. His masonry was excellent, lu 
well as his woodwork. The greater part of the hitter was 
executed in his own workshops n'lt tlie bade of his house in 
the Grassmarket. His large yard was situated between 
the back of the house and the higU Avail that bounded the 
Greyfriars Churchyard, to the east of tin; iliglit of steps 
which forms the main apjAr«ach to George Ileriot’s Hospital. 

The last work that Mkihael Naesmytli AVdis engaged in 
cost^him his life.* He had contracted with tho Government 
to build a fort at IflA»ersriaid, at the ijorthern end of. Loch 
Lomond. It was intended to guard the Lowlande, and* 
keep Kobvjloy and his catejans wftlTin the Highland 
Border. A promise was given by the Gwernsnent ^hat 
during the progress of the wotl^a^suitable force of soldiers 
should be quartered close at hancf to protect the builder 
and his Avchkmen. 

Notwithstanding many whispered warnings as to the 
danger of undertaking such a hazardous work, Michael 
Naesmyth and his men encamped upon, the spot, though 
without the protection of the Government force. Having 
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trcctcd a temporary residence ft)r their accommodation, he 
proceeded with the building of the fort. The work was 
well advanced by the end of 1703, although tlie Government 
had treated all Naesrnyth’s appeals for protection with 
evasion or contempt. 



INVEIISNAII) I'Ollf. •APrEU A DUAWfNG BY ALEXAKBEK N/^MYTII. 


Wintef set* in with its usual force in those northci'ii 
regions. One dark aiik- ^lowy night, when ‘'Michael and 
Ids men had retired to rest, a loud knocking wfts heard at 
the door. “Who's there asked Mich^iel. A man out- 
side rejilied, “A benighted traveller overtaken by the 
storm. ” Ik proceeded to implore help, and begged for 
God's sake that he might have shelter for the night. 
Naesmyth, in the full belief that the truveller’A' tale 
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was true, unbolted and unbarred the door, when ii. 
rushed Rob Roy and his desperate gang. The men, with 
the dirks of the Macgregors at their throats, begged hard 
for their lives. This was granted on condition that they 
should instantly depart, and take an oath that they should 
never venture within the Highland border again. 

Michael Naesmyth and his men had no alternative but 
to submit, Mid they at once left the bothy with such scanty 
clothing as the Macgregors would allow them to carry 
away. They were marched under an armed escort through 
the snowstorm to the Highland border, and were there 
left with the murderous threat that, if they ever returned 
to the fort, they would meet with certain death.^ 

Poor Michael never recovered from the cold which he 
caught during his forcbd retreat from Inversnaid. The 
effect^, of this, together with the loss and distress of mind 
which he experienced from the Government’s refusal to 
pay for his work — notwithstanding tlieir promise to protect 
him and his workmen*from the Highland freebof>ters — sG 
preyed upon his mind that he was never again able to 
devote himself to business. One evening, whilst sitting at 
his fireside with liis grandchild^ on his knee, a death-like 
faintness came over him ; he set tine cliild dowfi carefully 
by the side of his chair, and then fell^orw/iid dead on his 
hearthstone. 

Thus ended the life o^ Mich{<ld Nacsmytii in 1705, at 
the ^ge of fifty-^iiree. He was buried by the side of his 
ancestors in the ol^Pfan ih tomb in th^ Greyfriars Cburch- 
yard. ... 

This old* tomb, dated 161 4 . though much defaced, is 
one of the most remarkable of tlie many v^hiclk suiTiEjUnd 
the walls of* that ancient anHtn^e^morable burying -place. 

au 

^ Another attempt was made to build the fort at Invcrsnai^. But 
Rob Roy again surpr^ed the .small party of .soldiers wlio were in cliargo. 
They were disarmed afid Vait about their business. Finally, the fort 
was rebuilt, and placed under the cornmand of Captain (afterwards 
General) Wolfe. When peace fell upon the Highlands ITiid Rob Roy's 
country became the scene of picnics, the fort was abandoned and 
allowed to go to ruin. 
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TIIK NAIOSMYJi: TOMB IN OKEYFKIAU^ CJW;UCliyAUD. 


Greyfriavs Cliiirchyard one of tlie most ^interesting 
places ill EdinllVirgli. The National Covenant was signed 
tlicTo by the Protestant* nobles and gentry of Scotland in 
i 538. The prisoners taken at the battle of, Eolliwell 
Prig \\*ere shut up there iii 1079, and, after enduring 
great ju’ivations, a portion of the survivors WT^re sent oil* to 
Barbadoes. 

When I first saw the tombstone, an ash tree was grow- 
ing out of the top of the main body of it, though thfPt has 
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since been removed. In growing, tlie roots bad pushed 
out the centre stone, which has not been replaced. The 
tablet over it contains the arms of the family, the broken 
hammer-shafts, and the motto arte sed marte'" There 
are the remains of a very impressive figure, apparently 
rising from her cerements. The body and extremities 
remain, but the head has been broken away. There is 
also a renutrkable motto on the tablet above the tombstone 
— miM vim cmitra FoHunce which I take to be, 
Art is my strength in contending against Fortune,^’ — a 
motto which is appropriate to my ancestors as well as‘to 
myself. 

The business ^was afterwards carried on by Michael’s 
son, my great-grandfather. He was twenty-seven years 
old at the time of his father’s death, and lived to the age 
of seventy-three. He was a man of much ability and of 
large experience. One of his great advantages in carrying 
on his business was the support of a staff of able and 
trustworthy foremen and workmen. The times %^erc veiV 
different then from wliat they are now. Masters and men 
lived together in mutual harmony. There was a kind of 
loyal family attachment amo^g them, which extended 
through many generations. Woi^inien had fieither the 
desire nor the means to shift about, from *^)lace to place. 
On the contrary, they setftled down with their wives and 
families in houses of thek* own, 'close to the^workshops of 
their cmployem. Work was found for them in the dull 
seasons when trade tv^as .slack, and in, summer they*some- 
time.s removed to jobs a^ a distance from headquarters*. 
Much of \^iis feeling of attact^ent and loyalty betiyeen 
workmen and their employers has now •expired. ^ Men 
rapidly remove from place to* plac^ Character is of little 
consequence. The mutual feeling of goodwill and zealofls 
attention to wor^ seem.s to have pas.s6d away. 

My grandfather, ‘Michael Naesmyth, succeeded to the 
business in 1751. He more than maintained the repu- 
tation of his predecessors. The collection of first-class 
worliw on architecture which he possessed, such as the folio 
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^itions of Vitruvius and Palladio, which were at that 
time both rare and dear, showed the regard he had for 
impressing into his designs the best standards of taste. 
The buildings he designed and erected for the Scotch 
nobility and gentry were well arranged, carefully executed, 
and thoroughly substantial. He was also a large builder 
in Edinburgh. Amongst the houses he erected in the Old 
Town were the principal number of those •in George 
Square. In one of these. No. 25, Sir Walter Scott spent 
his boyhood and youth. They still exist, and exhibit the 
care which he took in the elegance and substantiality of 
liis works. 

I remember my father pointing out to me the extreme 
care and attention with which he finished his buildings. 
He inserted small fragments of baSalt into the mortar of 
the external joints of the stones, at close and regular 
distances, in order to protect tlie mortar from the adverse 
action of the weather. And to this day they give proof of 
tkeir efficiency. The basalt protects* the joints, and at the 
same time gives a neat and pleasing effect to what would 
otherwise have been merely the monotonous line of mason- 
work. ^ 

A great* change wascibout to take place in the resid- 
ences of the p«ycipaj people of Edinburgh. The cry was 
for more light and more air. The 4?xtension of the city to 
*the south and^west was mJt sufficient. There was a great 
plateau of ground on the north side of tke city, bey-^nd 
the Nqrth Loch. But it was very diftkfi1,t to reach ; being 
{tlike sieep on both sides of the Loch. At> length, in 1767, 
an Act was obtaifie’d to ejteiiS the royalty ^ the city 
over the nortl^rn fields,* and powers were obtained to 
erect a bridge to connec^^th^Jiti with the Old Town. 

• The magistrates had the greatest difficulty in inducing 
the inhabitants to build dwellings on the nortliern side of 
the city. A premium was ottered to* the person who 
should build the first house ; and £20 was aAvarded to 
Mr. John \^ung on account of a mansion erected by him 
close to George Street Exemption from burghal taxeg was 
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also granted to a gentleman who built the first house ki 
Princes Street. My grandfather built the first house in the 
south-west corner of St. Andrew Square, for the occupa- 
tion of David Hume tlie historian, as well as the two most 
important houses in the centre of the north side of the 
same square. One of these last was occupied by the 
venerable Dr. Hamilton, a very conspicuous character in 
Edinburgh^ He continued to wear the cocked hat, the 
powdered pigtail, tights, and large shoe buckles, for about 
sixty years after this costume had become obsolete. All 
these houses are still in perfect condition, after resisting 
the ordinary tear and wear of upwards of a hundred and 
ten northern winjiers. The opposition to building houses 
across the North Loch soon ceased; and the New Town 
arose, growing from day to day, until Edinburgh became 
one the most handsome and picturesque cities in Europe. 

There is one other thing that I must again refer to — 
the highly -finished character of my grandfather’s work. 
Nothing merely moderate would do. The work must Ife 
of the very best. He took .special pride in the sound 
quality of the woodwork and its careful workmanship. 
He chose the best Dantzic tinjber because of its being of 
purer grain and freer from knots^ than other ‘wood. In 
those days the lower part of the wails o^ Iplie apartments 
were wainscoted — tliat^ is, covered by timber framed in^ 
large panels. They were»from lliree to four^eet wide, and 
from six to eight feet Idgh. To fit these in properly 
required the mosUcatefuI joiner- work.. 

It was always* a holiday treatito my father, wheir a bo/, 
to be perhfcitted to go down Leith to see the .ships dis- 
charge their cargoes of timber. My graiidfatj4ier bad a 
wood-yard aft Leith, where tlfe*tijq)jer selected by him was 
piled up to be seasoned and .shrunk, before being workM 
into its appropriate uses. He was particularly cafeful in 
his selection of or stripes for floors, which must be 

perfectly level, so as to avoid the destruction qj the carpets 
placed over them. The hanging of bis doors was a matter 
that Jie took great pride in — so as to prevent any uneasy 
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action in opening or closing. His own chamber doors 
were so well hung that they were capable of being opened 
and closed by the slight puff of a hand-bellows. 

The excellence of my grandfather’s workmanship was a 
thing that my own father always impressed upon me when 
a boy. It stimulated in me the desire to aim at excellence 
in everything that I undertook ; and in all practical 
matters to arrive at the highest degree of good workman- 
ship. I believe that these early lessons had a great in- 
fluence upon my future career. 

I have little to record of my grandmother. From all 
accounts she was everything that a wife and mother should 
be. My father often referred to her as example of the 
affection and love of a wife to her husband, and of a 
mother to her children. The only relic I possess of her 
handiwork is a sampler, dated 1743, the needle wojt>k of 
which is so delicate and neat, that to me it seems to excel 
everything of the kind that I have seen. 

I am §a>m to think that her deficate manipulation in 
some respects descended to her grandchildren, as all of 
them have been more or less distinguished for the delicate 
use of their fingers — whic|j has so much to do with the 
cflective ti^insmission df the artistic hiculty into visible 
forms. The pover qf transmitting to paper or canvas tlie 
artistic conceptions of tlie brain* through the fingers, and 
out at the end^)f the needfe, the pencil, the pen, the brush, 
or even the modelling tool or chisel, is that which, >» in 
practical fact, constity.tes the true arti^. • 

• ThisF may appear a digmsssion^ though T cannot look at 
my grandmother’s sampler Ajfithout thinking thi<f she had 
much to do with originating the Naesmyth love of tlie 
Fine Arts, and their he^oditary adroitness in the practice 
of* landscape and portrait painting, and other branches of 
the profession. 

My grandfather died in 1803, at thb iTge of eighty-four, 
and was buried by Ids father’s side in the Naesmyth an- 
cestral tomb in Greyfriars Churchyard. His wife, Mary 
Anderson, who died before him, was buried in the same ^liace. 
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Michael Naesmyth left two sons — Michael and Alex- 
andcr. The eldest was born in 1754. It was intended 
that ho should have succeeded to tlie business ; and, in- 
deed, as soon as he reached manhood he was his father’s 
right-hand man. He was a skilful workman, especially in 
the finer parts of joiner- work. He was also an excellent 
accountant and bookkeeper. But having acquired a taste 
for reading*' books about voyages and travels, of which his 
father’s library was well supplied, his mind became dis- 
turbed, and he determined to see something of the world. 
He was encouraged by one of his old companions, who 
had been to sea, and realised some substantial results by 
his voyages to foreign parts. Accordingly Michael, not- 
mthstanding the earnest remonstrances of his father, ac- 
companied his friend on the next occasion when he went 
to sei?. 

After several voyages to the West Indies and other 
parts of the world, which both gratified and stimulated his 
natural taste for adv&ntures, and also proved financially 
successful, his trading ventures at last met with a sad 
reverse, and he resolved to abandon commerce, and enter 
the service of the Koyal Navy. ^ He was made purser, and 
in tliis position he entered upon a kcw series of adventures. 
He was present at many naval engagements But he lost 
neither life nor lirnb. , At last he was pensioned, and 
became a resident at Gmenwicl! Hospital, die furnished 
hiso apartments* with all ^^lanner of curiosities, such as his 
roving naval life bad* enabled him to follect. His original 
skill as a worker in wood cam^i to life again. Tiro tasth 
of the wdiiiinan and the handjness of file seaman enabled 
him to furnish his rooms at the Hospital ink a most quaint 
and amusing manner. 

My father had a most affectionate regard for Michat;!, 
and usiiafly spent some days with him when he fead oc- 
casion to visit iaofidon. One bright summer day they 
went to have a stroll together on Blackheath ; and while 
my uncle was enjoying a nap on a grassy knoll, my father 
rnacU a sketch of him, which I still preserve. Being of a 
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rHost cheerful disposition, and having a great knack of 
detailing the incidents of his adventurous life, he became a 
great favourite with the resident officers of the Hospital j 
and was always regarded by them as real good company. 
He ended his days there in peace and comfort, in 1819 , at 
the age of sixty-four. 



CHAPTER II. 

ALEXANDER NA8MYTII. 

My fatlier, Alexander Nusniytli, was the second son of 
Micliael ISaisni^’t^h. He was born in Ids father’s Jiouse in 
the Grassmarkeb on the Dth of Set>t(nnbei‘ 1758. The 
Grassraarket was then a lively place. On certain days of 
tlie sveek it was busy witli sheep and cattle fairs. It was 
the centre of Edinl)in‘gh traffic, klost of the inns were 
situated there, or in the street leading up to the Greyfriars 
Cliurch gate. • f 

The view from rny grandfather’s lioiisc was very grand. 
Standing u]), right opposite, was the stei^p Castle rock, 
with its crown buildings an^i circular liattery towering 
high overhead. They seemed iflinost to halig over the 
verge of the rock. The houses on the opjiosite side of the 
Grassmarket were cr<iwtled under the esplanade of the 
Castle Hill. 

Tiicre was*Jin inn cp] osite the house where rny father 
was born, from ^ilch tlic first coa <;Ji started froiji Edin- 
burgh to Newcastle. Ti|p puliic notice stated tlwt “ The 
Coach v^ld set out from tlj^ijGrass Hlarket ilka Tuesday 
at Twa o’clock in the day, Gdd \vuLLiN’,«l)ut ivhcilver or no 
on Wedndfeday.” The “ wlAJtk^r or no ” was meant, I 
presume^ as a precaution to passengers, in case all 'the 
places on the cpach might be taken, or not, on Wtf<liiesday. 

The Grassmifrlfet was also the place for public execu- 
tions. The gibbet stone was at the cast end of the Market. 
It consisted of a mass of solid sandstone, witli a quadran- 
gular hole in the middle, which served as a socket for the 
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glillows. Most of tlie Covenanters who were executed for 
conscienctf sake in the reigns of Charles II. and James II. 
breathed tlieir last at this spot. Idic Porteous mob, in 
173G, had its culmination here. Wlien Captain Porteous 
was dragged out of the Tolbooth in tlie High Street and 
hurried down the West Bow, the gallows was not in its 
place ; but the leaders of the mob hanged him from a 
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dyer’s jicle, nearly opposite the gallows stone, on the south 
fifcide of the street, not far fj'oni my grandfather’s door.^ 

I have not much to say about my father’s education. 
For the most part, he w^as his own sch(^lm*aster. 1 In^vc 
iH^ard Iftin say that hm mother taught him* his A B C ; and 
that he afterwards* learned to read at Mammy# Smith’s. 
This old lady kept a school •for boys and girls at the top 
of a house in the Grassmartet. Tiicre my father was 
taiight to read his Bible, •iftnl to repeat his Carntch.^’ 

As it was only the bigger boys who could ri'ead the 
Bible, trie strongest of them consumpir^ted the feat by 
climbing up the Castle rock, and reaching what they called 
‘‘The llibler’s Seat.” It must have been a break neck 


^ See Jleart of Midlothian. 


The tShvricr Catechism. 



THE BIBLER’S SEAT. 


adventure to get up to the place. Tlie seat was almo^ot 
immediately under the window of the room in which 
James VI. was born. My father often pointed it out to 



me as one of the most 
dangerous bits of 
climbing in which he 
hajl been en^vged in his 
younger years. The an> 
nexefl illtis^-ration is from 
^ ,his own slight sepia drav^- 
f V ■ j the Bibler s Seat is marked f- 

' -/t . Not so daring, but much more 

U""" /' nii.schievous/was a trick Ajhicli he 

■ ■ ’ played tcitli some of liis companions on 

' ’ ' the to}).s of 'llio houses on the north side 

, of the Gras.smarket. ^fhe boys took a 

liiL LinLLE!, EAT. Ca^clchill, filled it with small 

stone.9, jftid then shot it down towards the rooff> of the 
houses in the G^'istmarket. The barrel leapt from rock to 
rock, burst, and scattered a shower of stones far and wide. 
The fun was to see the “boddies" look out of their garret 
wiri^ows with their lighted lamps or candles, peer into the 
dark, and try to see what was the cause of the mischief. 


Til E uihlee’ w ^i: at. 
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Sir David Baird, the hero of Seringapatam, played a trick 
of the same kind befoi'e he went to India. 

Among my father’s favourite companions were the two 
sons of I)r. John Erskine, minister of Old Grcyfriars, in 
conjunction with the equally celebrated Dr. Kobertson. 
Dr. Erskine was a man of great influence in his day, woll 
known for his literary and theological works, well as 
for his piety and practical benevolence.^ On one occasion, 
when my father was at play with his sons, one of them 
threw a stone, which smashed a neighbour’s window. A 
servant of the house ran out, and seeing the culprit, called 
out, “Very weel, Maistcr Erskine, I’ll tell yeer faither 
wha broke the windae !” On which the i)oy, to throw her 
off the scent, said to his brother k>udly, “ Eh, keist 1 she 
thinks we’re the boddy Erskine’s sons.” 

The boddy Erskine ! Who ever heard of suc^ an 
irreverent nickname applied to that good and great man 1 
“I’he laddies couldna be his sons,’ * thought the woman. 
Sfie made* no further inquiry, and the boys escaped scot 
free. The culprit afterwards entered the service of the 
East India Compan}^ “ The boy was father to the man.” 
He acquiree] great reputation at the siege of Seringapatam, 
where he led the forlorn hope. Erskine was promoted, 
until in course* Cf tiftic he returned to his native city a 
full-blown general. ^ • 

To return to my father’s education. After he left 
“Mammy Smith’s,” ho went for a short time* to the origihal 
IJigh School. It was an old cstablishrflent, founded by 
James Vl. before lie succeeded k) the English thmme. It 
was afterwards demolished «tcf make room for the^Jniversity 
buildings ; and*the new Hi^h School Avas erected a little 
below the old Eoyal Iirfitmary. After leaving the High 
School, ^Alexander Nasmyth was taught by his flflther, first 
arithmetic and mensuration, next geometi‘ 3 rand mathematics, 
so far as the first three books of Euclicf were concerned. 

^ Dr. Erskine is well described by Scott in (/ki/ Manneriiig^ on the 
occasion when Plcydcll and Maimering went to hear him preaeh a 
famouvS sermon. 
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After that, his own innate skill, ability, and industry 
enabled him to complete the rest of his education. 

At a very early period my father exhibited a decided 
natural taste for art. He used his pencil freely in sketch- 
ing from nature ; and in course of time he showed equal 
skill in the use of oil colour. At his own earnest request 
he was bojind apprentice to Mr. Crighton, tlien the chief 
coachbuilder in Edinburgh. He was employed in that 
special department where artistic taste was necessary — that 
is, in decorating the panels of the highest class of carriages, 
and painting upon them coats of arms, with their crests and 
supporters. He took great pleasure in this kind of work. 
It introduced him to the practical details of heraldry, and 
gave him command over his materials. 

Still further to improve himself in the art of drawing, 
my father devoted his evenings to attending the Edinburgh 
Drawing Academy. This institution, termed The Trustees’ 
Academy of Fine Art^/’ had been formed and siy)ported by^ 
the funds arising from the estates confiscated after t*ne 
rebellions of 1715 and 1745. Part of these funds was 
set apart by Government for the encouragement of drawing, 
and also for the establishment* of the arts of linen weaving, 
carpet manufacture, and other inefustrial occupations. 

These arts were introduced into Bfcotland by the French 
Protestants, who had *been persecuted for conscience’ sate 
out of their own country, and settled in England, Ireland, 
and Scotland, where they prosecuted their industrial 
callings. The Cbrpora^ion was anxious to afford ait asylum 
for thesv skilled and able«workfnen. The emigrants settled 
down wdth their families, aftdi pursued their occupations 
of damask^ linen, and carpet weaving. ‘They were also 
required to take Scotch apprentices, and teach them the 
various branches of their trade. The Magistrates caused 
cottages and worjes^^ops to be erected on a piece of unoccupied 
land near Edinburgh, where the street appropriately called 
Picardy Place now stands, — the greater number of the 
weavers having come from Picardy in France. 

in connection with the establishment of these industrial 
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aTtisans, it was necessary to teach the young Scotch ajjpren- 
ticcs drawing, for tlio purpose of designing new patterns 
suitable for the market. Hence the establishment by the 
Trustees of the Forfeited Estate Funds of The Academy 
of Fine Art.” From the designing of patterns, the institu- 
tion advanced to the improvement of the fine arts generally. 
Young men who liad given proofs of their natural taste 
for drawing were invited to enter the school and partici- 
pate in its benefits. 

At the time that my father w^as apprenticed to the 
coach painter, the Trustees’ Academy was managed by 
Alexander Eunciman. He had originally been a house 
painter, from which business he proceeded to landscape 
painting. “Other artists,” said one jvho knew him, “talked 
meat and drink ; but Eunciman talked landscape.” He 
went to Eome and studied art there. Ho returned to 
Edinburgh, and devoted himself to historical painting. 
He was also promoted to the office of piaster of the Trustees’ 
Academy. * When my father called upon him with his draw- 
ings from nature, Eunciman found them so satisfactory 
that ho was at once admitted as a student. After his 
admission he began to stud}fc Avith intense eagerness. The 
young men who had beefi occupied at their business during 
the day could ‘oRly attend in the evening. And thus the 
evenings Avere fixed for studying* draAving and design. 
The Trustees’ ^Academy nuido it! mark upon the art of 
Scotland : it turned out many artists o^^ gr^at note — such 
as Eaeburn, Wilkie, my father, and many* more. 

At the time Avliei^ my fatller entered as a studcntjthc stock 
of casts from the anticpie, ajut the number of dratsdngs from 
the old masters, •av ere very small ; so much so, indeed, that 
Eunciman Avas under the»iK*cessity of setting the* students to 
copy them again and again. This became ratliei irksome 
to the more ardent pupils. My father had completed his 
sixth copy of a fine chalk draAAung of ^llie Laocoon.” It 
Avas then set for him to copy again. He begged Mr. Eiin- 
ciman for another subject. The cpiick-terapered man at 
once said, “ I’ll give you another subject.” And tuftiing 
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the group of the Laoco6n upside down, he added, “No^fr, 
then, copy that P' TJic patient 3^outh set to work, and in 
a few evenings completed a perfect copy. It was a most 
severe test ; but Kiinciman was so proud of the skill of his 
pupil that he had the drawing mounted and framed, with 
a note of the circumstances under which it had been pro- 
duced. It continued to hang there for many years, and 
the story of its achievement became traditional in the 
school. 

During all this time my father remained in the employ- 
ment of Crighton the carriage builder. He improved in 
his painting day by day. But at length an important 
change took phwte in his career. Allan Ramsay, son of 
the author of The Gentle. Shepherd, and then court painter to 
George III., called upon his old friend Crighton one day, 
to look over his works. There he found young Nasmyth 
painting a coat of arms on the panel of a carriage. He 
was so much surprised with the huTs artistic workmanship 
— for he was tlien only sixteen — that he formed a strohg 
desire to take him into his servic.e. After much persuasion, 
backed by tlie offer of a considerable sum of money, the 
coachbuilder was at length induced to transfer my fatlier’s 
indentures to Allan Ramsay. 

It was, of course, a great delight to my lather to be re- 
moved to London unde? such favourable aus^)ices. Ramsay 
had a large connection as a portrait painter. His object 
in '•employing Vny /ather was that he should assist him in 
tlie execution of 'tlie subordinate pavts, or dress portions, 
of portnvts of courtiers, or of (diplomatic personages. No 
more favcturable opportunity tfor advancement could have 
presented itself. But all this was entifhly due to my 
father’s perseverance and advanoiKg skill as an artist — the 
results oihis steady application and labour. 

Ramsay possessed a very fine collection of drawings 
by the old masters, all of which were free for my father 
to study. Ramsay was exceedingly kind to his young 
pupil. He was present at all tlie discussions in the studio, 
eveif when the sitters were present. Fellow-artists visited 
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Ramsay from time to time. Among them ■was his intimate 
friend Philip Keinagle — an agreeable companion, and an 
excellent artist, lieinagle was one clay so much struck 
with my father’s earnestness in lilling up some work, that 
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he then and there got up a canvas and niq^de a capital 
slietch-portrait of him HI oil. It only came into my fathor’.s 
possesiiion some years after Kainsay’s death, and* is now in 
my possession. 

Among the many amusing recollections of my father’s 
life in London, there is one that I cannot resist narrating, 
because it shows his faculty of resoumfulnes ^ — a faculty 
which served him very usefully during his course through 
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life. He had made an engagement witli a sweetheart t6 
take her to Ranelagh, one of the most fasliionablo places 
of public amusement in London. Everybody went in full 
dress, and the bucks and swells wore long striped silk 
stockings. My father, on searching, found that ho had 
only one pair of silk stockings left. He washed them 
himself in his lodging-room, and hung them up before the 
fire to dry. When he went to look at them, they were so 
singed and burnt that he could not put them on. They 
were totally useless. In this sad dilemma his resourceful- 
ness came to his aid. The happy idea occurred to him of 
painting his legs so as to resemble stockings. He went to 
his water-colour box, and dexterously painted them with 
black and white stripe^ When the paint dried, which it 
soon did, he completed his toilet, met his sweetheart, and 
went •to Ranelagh. No one observed the difference, except, 
indeed, that he was complimented on the perfection of the 
fit, and was asked ‘‘wjiere he bought his stockings Of 
course lie evaded the question, and left the gardeils withoifi 
any one discovering his artistic trick. 

My father remained in Allan Ramsay’s service until the 
end of 1778, when he returned to Edinburgh to practise 
on his own behalf the profession of portrait painter. He 
took with him tlie kindest good-wishes* eff his master, 
whose friendship he rekiincd to the end of Ramsay’s life.. 
The artistic style of my fitther s portraits, and the excellent 
likonesses of his fitters, ..oon obtained for him ample 
employment. Hk portraits were fore the most papt fnll- 
lengths, Jiut of a small Of cabMiet size; They gehcrally 
consisted (>f family groups, wkli^the figures about twelve 
to fourteen indies high. The groups were generally treated 
and arranged as if tlie personagea were engaged in conver- 
sation vith their children ; and sometimes a favourite 
servant was introduced, so as to remove any formar aspeqt 
in the compositioA of the picture. In order to enliven the 
background, some favourite view from the garden or 
grounds, or a landscape, was given; which was painted 
with ^ as much care as if it was the main feature of the 


I!. 


MILLER OF DALSWINTON. 


27 


picture. Many of these paintings are still to be found in 
the houses of the gentry in Scotland. Good examples of 
liis art are to be seen at Minto House, the seat of the Earl 
of Minto, and at Dalmeny Park, the seat of the Earl of 
Kosebery. 

Among my father’s early employers was Patrick Miller, 
Esq., of Dalswinton, in Dumfriesshire. He ]jainted Mr. 
Miller’s portrait as well as those of several members of Ids 
family. This intercourse eventually led to the establish- 
ment of a very warm personal friendship between them. 
Miller had made a large fortune in Edinburgh as a banker ; 
and after he had partially retired from business, he devoted 
much of his spare time to useful purposes. He was a man 
of great energy of character, and \jas never idle. At first 
he applied himself to the improvement of agriculture, which 
he did with great success on his estate of Dalswhiton. 
Being one of the largest shareholders in the Carron Iron- 
works near Stirling, he also devote^ much of his time to 
ftie improvement of guns for the Eoyal Navy. He was 
the inventor of that famous gun the Carronade. Tlie 
handiness of these short and eflective guns, which were 
capable of being loaded and fired nearly twice as quickly 
as tlie long small-bore *guns, gave England the victory in 
many a naval *l;attle,« wliero the firing was close and quick, 
•yardarm to yardarm. • 

But Mr. J^Tiller’s greatest claifti to fame arises from his 
endeavours to introduce steam-power ^s ah agent in ‘the 
propulsion of ships at sea. Mr. Clerk of •Eldin had already 
invented the system of brealiing the line ” ,in naval 
engagements — a system that was first practised with com- 
plete success T)y Lord Eodney in his engagement off 
Martinico in 1780. Tke subject interested Mr. Miller so 
much that he set himself to work to conU’ive some 
mechanical method by means of which ships of war might 
be set in motion, independently of wind* tide, or calms, so 
that Clerk’s system of breaking the line might be carried 
into effect under all circumstances. 

It was about this time that my father was ofteif with 
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Miller ; and the mecliaiiical devices by means of which th*e 
method of breaking the line could be best accomplished 
was the subject of many of their conversations. Miller 
found that my father’s taste for mechanical contrivances, 
and his ready skill as a draughtsman, were lilcely to be of 
much use to him, and he constantly visited the studio. 
My father reduced Miller’s ideas to a defiuite form, and 
prepared a series of drawings, which were afterwards 
engraved and published. Miller’s favourite design was, to 
divide the vessel into twin or triple hulls, with paddles 
between them, to be worked by the crew. The principal 
experiment was m[ide in the Firth of Forth on the 2d of 
June 1787. Tho*vessel was double-hulled, and was worked 
by a capstan of five l^ars. The experiment was on the 
whole successful. But the chief difficulty was in the 
propfllsive power. After a spurt of an hour or so, the 
men became tired with their laborious work. Mr. Taylor, 
student of divinity, aijd tutor of Mr. Miller’s sons, was on 
board, and sojeing the exhausted state of the men at tlfe 
capstan, suggested the employment of steam-power. Mr. 
Miller was pleased with the idea, and resolved to make 
inquiry upon tlie subject. 

At that time William Symington, a young engineer 
from Wanlockhead, was exhibiting ft roetd* locomotive in 
Edinburgh. Pie was a*friend of Taylor’s, and Mr. Miller* 
went to see the Symington model. In the course of his 
corfversation with Jhe invei.dor, he informed the latter of 
his own project, iftid described the difficulty he had Experi- 
enced iiw getting his patidle-^Wieels turned round. On 
which Synftngton immediately* asked, “ Why don’t you use 
the steam-engine 1!” The model which Symington ex- 
hibited, produced rotary motioiF ^y the employment of 
ratchet-wheels. The rectilinear motion of the piston-rod 
was thus converted^ into rotary motion. Mr. Milfer was 
pleased with the action of the ratchet-wheel contrivance, 
and gave Symington an order to make a pair of engines of 
that construction. They were to be used on a small 
pleastire-boat on Dalswinton Lake. 
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• The boat was constructed on the double-hull or twin 
plan, so that the paddle should be used in the space 
between the hulls.^ After much vexatious delay, arising 
from the entire novelty of the experiment, the boat and 
engines were at length completed, and removed to Dal- 
swinton Lake. This, the first steamer that ever “trod the 
waters like a thing of life,’' the herald of a new and mighty 
power, was tried on the 14th of October f788. The 
vessel steamed delightfully, at the rate of from four to five 
miles an hour, though tliis was not her extreme rate of 
speed. I give, on the next page, a copy of a sketch made 
by my father of this the first actual steamboat, with her 
remarkable crew. 

The persons on board consk^ed of Patrick Miller, 
William Symington, Sir William Monteitb, Itobeii Burns 
(the poet, then a tenant of Mr Miller’s), William l\ylor, 
and Alexander Nasmyth. There were also three of Mr. 
Miller’s servants, who acted as assistants. On the edge of 
tile lake ^as a young gentleman, tlieii on a visit to Dal- 
swinton. He was no less a person than Henry Brougham, 
afterwards Lord Chancellor of England. The assemblage 
of so many remarkable mcj:i was well worthy of the occa- 
sion. 

Taking ink>* account the extraordinary results which 
have issued from this first trial oft an actual steamboat, it 
may well be^considcred that this was one of the most 
important circumstances which ever occiirred in the history 
of nawgation. It o^ight, at the same time, to bo remem- 
bered «that all that was •ifterAV^'^ds done by Symington, 
Pulton, and Boll, followed long after the pcrfM-mance of 
this over-memorable achievement. 

I may also mcntioiij^ 4 is wortliy of special record, that 
tli^ hull of this first steamboat was of iron. H^ was con- 
structdtt of tinned iron plate. It was therefore the first 


^ This steam twin boat was in fact the progenitor of the CastaVia, 
constructed about a hundred years later for tlie conveyance of passengers 
between Calais and Dover. 
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iron steamboat, if not the first irois*^ shij.», •that had ever 

; ¥ 

^ Tlie oriffiual dj-uu iu^ of ilie steaiijer was done 1^' my fatlier, 
lout by mo to Woodcroft, m lio iiisorlod it in liis Origin and Fro- 
ffrc^H of Steam Neiif jatlon. lb' ^.onittod my father’s iiann^, ami inserted 
only tliat of the lithf)graphei. .iltlioUjLjh it is a doeuinent o[ almost 
natiomd ini])ortancc in tlie history of gteain Jsavif'ation. ^ 

[ /^ >V. ~ -¥)iiicc the ahovo |»ar^,^ra|)h was writk'ii for tin* first edition, 
I hav(! Ixen dliabled to find the drawkig, with another remaihahlt; peneil 
sketch of my father’s, in tin! (iallery of the l^IiiseiiAJi of Naval Archi- 
tecture at Soiith Keusiiigtoii. It will henceforward belong to that 
interest’u,::^ collection. • • 

The ivihgirkable j>encil sketch to which I have referred, is that (Tf a 
screw ])ro|)eller, di’awn l>y my father, dated 1819. It "was tln^ result of 
many discussions a.S ¥0 *ho ]>ro])er mode of ])ro]»elling a vessel. First, 
he had drawn AVatt’s idea of a “spiral oar” ; tlieii, underneath, he 
has drawn his owji idea, of a disk of six blades, like a screw-jack, 
immediately behind the rudder. Tlna-e is a ei-ank shown on the sc;rew 
shaft# by wdiich the propeller Avas driven direct, showing that he was 
the first to indicate that method of propulsion of steamboats. 
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\%en made. I may also add that the engines, constructed 
by Symington, whicli propelled this first iron steamboat 
are now carefully preserved at the Patent Museum at 
South Kensington, where they may be seen by everybody.^ 

To return to my father’s profession as a portrait painter. 
He had given so much assistance to Mr. Miller, while 
acting as his chief draughtsman in connection with the 
triple and twin ships, and also while attending him at 
Leith and elsewhere, tliat it had considerably interfered 
with his practice ; though everything was done by him 
con aniore, in the best sense of the term. In return for 
this, however, Air. Aliller made my father tlie generous 
ofier of a loan to enable him to visit Ita^y, and pursue his 
studies tliere. It aauis the most ^accful mode in whicli 
Mr. Aliller could exjiress his obligations. It was an ofier 
pure and simple, without security, and as such was thank- 
fully accepted by my father. 

In those days an artist "was scarcely considered to have 
c^mpletetFhis education until he had studied the works of 
the great masters at Florence and Pome. Aly father left 
England for Italy on the 30th of December 1782. He 
reached Koine in safety, an^ earnestly devoted himself to 
the study 8f art. He temained in Italy for the greater 
part of two yoauB. Ifp visited Florence, Bologna, Padua, 
^ind other cities where the finest autistic works were to be 
found. He n1!ide studies aftd drawings of the best of them, 
besides making sketches from nature of th6 most renifH'k- 
able pkices he had vi.sited. He returned to Edinburgh at 
the end of 1784, and iinmcdiatgly resumed his ]ii^ofession 
of a portrait painter. He^wi|,s so successful that^in a short 
time he was eimbled to repay his excellent friend Aliller 
the £500 which he had^ generously lent him*a few years 
before. 


^ Tlic oripual engines of the boat, witli the rfteli el;- wheel contriv- 
ance of Symington, are there : tlie very engine tliat propelled the first 
steamer on Dalswinton Lake. It may he added that Mr. Miller ex- 
pended about £30,000 on naval improvements, and, as is often the 
ease, lie was wholly neglected by the Government. 
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The satisfactory results of his zealous practice, and cf 
his skill and industry in his profession, together with the 
prospect of increasing artistic work, enabled him to bring 
to a happy conclusion an engagement he had entered into 
before leaving Edinburgh for Italy. I mean his marriage 
to my mother — one of the greatest events of his life — 
which took place on the 3rd of January 1786. Barbara 
Foulis was a distant relation of his own. She was the 
daughter of William Foulis, Esq., of Woodhall and Colin- 
ton, near Edinburgh. Her brother, the late Sir James 
Foulis, my uncle, succeeded to the ancient baronetcy of the 
family.^ 

My mother did not bring with her any fortune, so to 
speak, in the way of g(jld or acres ; but she brought some- 
thing far better into my father’s home, — a sweetness of 
dispdsition, and a large measure of common sense, which 
made her, in all respects, the devoted helpmate of her 
husband. Her happy cheerful temperament, and her 
constant industry and attention, shed an influ0nce upc^n 
all around her. By her example she inbred in her children 
the love of truth, excellence, imd goodness. That was 
indeed the best fortune she could bring into a good man*s 
home. * 

During the first year of my fatheir^s married life, when 
he lived in St. James’s* Square, he painted the well-known 
portrait of Kobert Burns*tlie po*ct. Burns Had been intro- 
duced to him by ^Ir. Mill(;r at Dalswinton. An intimate 
friendship spraiig^up between the artist and tlie poet. The 
love of lyxture and of natijral okjects was common to both. 
They also* warmly sympathiftecj iu their political views. 
When Burns visited Edinburgh my father ^ften met him. 
Burns had h strange aversion to f;i,t for his portrait, though 


^ Iu Burke’s Peerage aivi Paronctage an account is given of the 
Fonlis family. Thc^ are of Norman origin. A branch settled in 
Scotland in the reign of Malcolm Canrnore. By variouH intermarriages, 
the Foulises are connected with the Ilopetoun, Bute, and Rosebery 
families. The present liolder of the title re}»resents the houses of 
Colin^on, Woodhall, and Ravclstone. 
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often urgently requested to do so. But when at my father's 
studio, Burns at last consented, and his portrait was rapidly 
painted. It was done in the course of a few hours, and my 
father made a present of it to Mrs. Burns. ^ A mezzotint 
engraving of it was afterwards publislicd by William 
Walker, son-in-law of the famous Samuel Reynolds. 
When the first proof impression was submitted to my 
father, he said to Mr. Walker; “T cannot bettA* express 
to you my opinion of your admirable engraving, than by 
tolling you that it conveys to me a more true and lively 
remembrance of Burns than my own picture of him does ; 
it so perfectly renders the spirit of his expression, as well 
as the details of his cv(‘ry feature.” 

While Burns was in Edinburgh, my father had many 
interesting walks with him in the ^leighboiirliood of the 
city. The Cal ton Hill, Arthur's Seat, Salisbury Cmgs, 
Habbie's How, and the nooks in the Pentlands, were 
always full of interest ; and Burns, with his brilliant and 
humorous conversation, made the niilfs very short as they 
strode along. Lockhart says, in his Life of BuniSy that 
the magnificent scenery of the Scottish capital filled the 
poet with extraordinary delight. In the spring mornings 
ho walked *i"ery often tft the top of Arthur's Scat, and, 
lying prostrate 4 )i; the.turf, surveyed the rising of the sun 
out of the sea in silent admiration ; Jiis chosen companion 
0^1 such occasions being that learned artist and ardent 
lover of nature, Alexander Nasmyth." 

A vi^it which the two jiaid to Roslin Castle is worthy 
of commemoration. On on^ occasion my father and a few 
choice spirits had been speiidipg a ‘‘nicht wi' Bums." The 
})laco of resort wis a tavern in the High Street, Edinburgh. 
As Burns was a brilliant J:<jlker, full of S2)irit ar»l humour, 
timg fled until tlie “wee sma' hours ayont th^ twaV ’’ 
arrived. % The jiarty broke up about three o’clock. At 
that time of the year (the 13th of June) A 'ght is very 
short, and morning comes early. Burns, \ diing the 

^ The portrait is now in the Royal Scottish Academjl^ ^h. 

D 
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street, looked up to the sky. It was perfectly clear, ard 
the rising sun was beginning to brighten the mural crown 
of St. Giles’s Cathedral 

Burns was so much struck with the beauty of the 
morning that he put his hand on my father’s arm and 
said, “ It’ll never do to go to bed in such a lovely morning 
as this! Let’s awa* to Roslin Castle.” No sooner said 
than done! The poet and the painter set out. Nature lay 
bright and lovely before them in that delicious summer 
morning. After an eight-miles ^valk they reached the 
castle at Roslin. Burns went down under the great 
Norman arch, where he stood rapt in speechless admiration 
of the scene. The thought of the eternal renewal of youth 
and freshness of nature, contrasted with the crumbling 
decay of man’s efforts’^ to perpetuate his work, even when 
founded upon a rock, as Roslin Castle is, seemed greatly 
to affect him. 

My father was so much impressed with the scene that, 
while Burns was standing under the arch, he tG^)k out bis 
pencil and a scrap of paper and made a hasty sketch of the 
subject. This sketch was highly treasured by my father, 
in remembrance of what must have been one of the most 
memorable days of his life. 

Talking of clubs reminds me that^therp was a good deal 
of club life in Edinbuiigh in those days. The most notable 
were those in which ther members were dra./n together by 
occupations, habits, or ta.'tes. They met in the evenings, 
and conversed upon congenial subjects. The clpbs were 
generally held in one or other of tlie taverns situated in 
or near the High Street. Jilvery one will remember the 
Lawyers’ Club, held in an Edinburgh closeppresided over by 
Pleydell, so well described by S^cott in Gay Mannering. 

In qiy father’s early days he was a member of a 7^ery 
jovial club, called the Poker Club. It was so-called because 
the first chairm2in,‘ immediately on his election, in a spirit 
of drollery, laid hold of the poker at the fireplace, and 
adopted it as his insignia of office. He made a humorous 
address from the chair, or “ the throne,” as he called it, 
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sceptre or poker in hand ; and the club was thereupon 
styled by acclamation “ The Poker Club.” I have seen my 
father’s diploma of membership ; it was tastefully drawn 
on parchment, with the poker duly emblazoned on it as 
the regalia of the club. 

In my own time, the club that he was most connected 
with was the Dilettanti Club. Its meetings were held 
every fortnight, on Thursday evenings, in a commodious 
tavern in the High Street. The members were cliiefly 
artists, or men known for their love of art. Among them 
were Henry Eaeburn, Hugh Williams (the Grecian), Andrew 
Geddes, William Thomson, John Shetkay, William Nicholson, 
William Allan, Alexander Nasmyth, the Ee^v. John Thomson 
of Duddingston, George Thomson, Sir Walter Scott, John 
Lockhart, Dr. Brewster, David Wilkie, Henry Cockburn, 
Francis Jeffrey, John A. Murray, Professor Wilson, John 
Ballantyne, James Ballantyne, James Hogg (the Ettrick 
Sheidierd), and David Bridges, the secretary.^ The 
dfinks wire restricted to Edinburgh ale and whisky 
toddy. 

An admirable picture of the club in full meeting was 
painted by William Allan, i|/ which characteristic portraits 


' Davie Bridges Was a 7!liai*actt*r. In my early days he was a clotli 
merchant in the High Street. His shop Was very near that gigantic 
lounge, the old Kirliament Hous'fe, and Was often resorted to by non- 
business visitors. Bridges hud a good taste lor pictures. He ha^l a 
small but choice collection by tlie Old Masters, wliich ho kept 
arranged^ in the w'arehou^ under his shop. He 1;ook great pride in 
exhibiting them to Ins visitors, igiid expatiating upon their excellence. 
I remember being pre&'ent in his wareliouse with my ialjier when a 
very beautiful small picture by Richard AVilson was under review. 
Davie burst out eftiphatically with, “Eh, man, did yo ever see siicJi 
gloriotis buttery touches as these clouds!” His jcfkiiig IViends 
dubbed him “Director-General of the Fine Arts for Scotland,” a title 
whidi h^ complacently accepted. Besides sliow'iiig off hS pictures, 
Davie was an art critic, and wrote articles for the newspapers and 
magazines. Unfortunately, however, his attdhtBn to pictures pre- 
vented him from attending to his shop, and his customers (who were 
not artists) forsook him, and bought their clothes elsewhere. Ho 
accordingly shut up liia shop, and devoted himself to art criticism, in 
which, I’or a time, he possessed a monopoly. 
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of all the leading members were introduced in full social 
converse. Among the more prominent portraits is one of 
my father, ^vho is represented as illustrating some subject 
he is describing, by drawing it on the part of the tal)le 
before him, with his finger dipped in toddy. Other marked 
and well-known cliaracteristics of the members are skilfully 
introduced in the picture. The artist afterwards sold it to 
Mr. Horrd’cks of Preston, in Lancashire. 

Besides portrait painting, my father was much employed 
in assisting the noblemen and landed gentry of Scotland in 
improving the landscape appearance of their estates, espe- 
cially when seen from their mansion windows. Ilis fine 
taste, and his Ipve of natural scenery, gave him great 
advantages in this respect. He selected the finest sites 
for the new mansions, when they were erected in lieu of 
the ♦old towers and crenellated castles. Or, he designed 
alterations of the old buildings so as to ])resorve their 
romantic features, and at the same time to fit them for 
the requirements of modern domestic life. 

In those early days of art-knowledge, there scarcely 
existed any artistic feiding for the landscape beauty of 
nature. There was an utter ,want of appreciation of the 
dignified l)eauty of the old castles* and mansioiis, the rem- 
nants of wdiich were in too many ini^tancf s* carted away as 
material for new buildings. There was also at that time 
an utter ignorance of the beauty and majesty of old trees. 
A* forest of 's^merablc o:d:s or beeches was a thing to be 
done away with# They v ere merely^ cut down as useless 
timber ;,even when they s^> finclf embellished the laK:dscapc. 
My fatliei’ exerted himself ^iccessfully to preserve these 
grand old forest trees. His fine sketches« served to ox)en 
the eyes 0!i‘ their possessors to Ijip priceless treasures they 
were abqpt to destroy ; and he thus preserved the existence 
of many a jncturesque old tree. He even took the pains 
in many cases td’iribdel the part of the estate he was deal- 
ing with ; and he also modelled the old trees he wished to 
preserve. Thus, by a judicious clearing out of the inter- 
cepting young timber, he opened out distant views of the 
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hflidscape, .and at the same time preserved many a monarch 
of ilie forest.^ 



Tin; FAMILY TTtLE. 


4Iy fatJier modelled old castlos, old treos, aiid^ sucldiko 
objocts^as lie wished to introduce into liis landscapes. The 
above illustration, may perhaps give ft Might idea of his 

^ It is ev(Mi now to be decjily iloplored that tho.si; \v1k> iuhiait or conie 
into ])o.ssessioii of landed estates do not feel siiHieiently iiniiro.ssed \Yitli 
the possession of sucli grand ineinorials of the past. Alas ! hout often 
have Ave to laiueiit the want of taste that leads to the sacrifice of these 
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artistic skill as a modeller. I specially refer to tliis, wlii£li 
he called “ The Family Tree/’ as he required each member 
of his family to assist in its production. We each made a 
twig or small branch, which he cleverly fixed into its place 
as a part of the whole. The model tree in question was 
constructed of wire slightly twisted together, so as to form 
the main body of a branch. It was then subdivided into 
branchlets^ and finally into individual twigs. All these, 
combined together by his dexterous hand, resulted in the 
model of an old leafless tree, so true and correct, that any 
one would have thought that it had been modelled direct 
from nature. 

The Duke of# Athol consulted my father as to the im- 
provements which he ^desired to make in his woodland 
scenery near Dunkeld. The Duke was desirous that a rocky 
crag* called Craigybarns, should bo planted with trees, to 
relieve the grim barrenness of its appearance. But it was 
impossible for any iryan to climb the crag in order to set 
seeds or plants in the clefts of the rocks. A ffappy id^a 
struck my father. Having observed in front of the castle 
a pair of small cannon used for firing salutes, it occurred 
to him to turn them to account. His object was to deposit 
the seeds of the various trees amongst the soil in the clefts 
of the crag. A tinsmith in tlie villagf} was Ordered to make 
a number of canisters^ with covers. The canisters were 
filled with all sorts of silitable *tree seeds. A cannon was 
loaded, and tile canisters were fired up against the high 
face of the rock. • They burst and scattered the seed in all 

venerable trgasurcs. Would tiiat tj^c young men at our universities — 
especially those likely to inherit estates — were impressed with the 
importance of preserving them. They \vould thus confer an inestim- 
ahle benefit to thousands. About foift|^ years ago Lord Cockburn 
publisied a pamphlet on How to Dcatroy the Beauty of Edinhmjh / 
He enforedfi the charm of green foliage in combination with street 
architecture. The biy’gesses were then cutting down trees. His 
lordship went so fa*? as to say “ that ho w’^ould as soon C'ut down a 
hurgess as a tree!'* Since then the growth of trees in Edinburgh, 
especially in what was once the North Locdi, has been greatly improved ; 
and might be still further improved if that famous tree, '‘The London 
plan^' wore employed. 
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dfrections. Some years after, when my father revisited 
the place, he was delighted to find that his scheme of 
planting by artillery had proved completely successful; 
for the trees were flourishing luxuriantly in all the recesses 
of the clifl*. This was another instance of my father’s happy 
faculty of resourcefulness. 

Certain circumstances about this time comjielled my 
flither almost entirely to give up portrait painting and 
betake himself to another brancli of the fine arts. The 
earnest and lively interest which he took in tlie state of 
public affairs, and the necessity which then existed for 
reforming the glaring abuses of the State, led him to speak 
out his mind freely on the subject. Edii^burgh was then 
under the reign of the Dundases ; ^and scarcely anybody 
dared to mutter his objections to anything perpetrated by 
the “ powers that be.” The city was then a much snfliller 
place than it is now. There ’was more gossip, and perhaps 
mere espionage, among the better classes, who were few in 
nfimber. 

At all events, rny father’s frank opinions on political 
subjects began to be known. He attended Fox dinners. 
He was intimate with men of known reforming views. All 
this was made the subject of general talk. Accordingly, 
my father re<?eived •many hints from aristocratic and 
ivealthy personages, that “ if this w^ent on any longer they 
would withdraw from him fheir efhployment.” My father 
did not alter his course ; it was right and hdnest. But die 
suffered nevertheless.# His income from portrait painting 
fell off Vapidly. 

At length he devoted him«elf to landscape painting. It 
was a freer and* more enjoyable life. Instead of painting 
the flices of those who 'wore perhaps without character or 
attftict^veness, he painted the fresh and ever-beaiitiful face 
of nature. TJie field of liis employment in this respect was 
almost inexhaustible. His artistic talent Vn this delightful 
branch of art was in the highest sense congenial to his 
mind and feelings ; and in course of time the results of his 
new field of occupation proved thoroughly satisfactory. In 
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fact, men of tlie liiglicst rank with justice entitled him the 
Father of landscape painting in Scotland.” 

At the same time, when clianging liis brancli of art, 
he o|)encd a class in his own lioiisc for giving practical 
instruction in the art of landscape painting. He removed 
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Ws house and studio from St. James’s Square to No. 47 
York Place. There was at the upper part of this house a 
noble and commodious room. There he held his class. 
The house was his own, and was built after his own designs. 
A splendid prospect was seen from the upper windows ; 
and especially from the Belvidere, which he had constructed 
on the summit of the roof. Tlie view extended from 
Stirling in the w('st to the Bass Bock in the east. In fine 
summer evenings the sun was often seen setting behind 
Ben Lomond and the more conspicuous of the Perthshire 
mountains. 

My fatlier did not confine himself to landscape painting, 
or to the instruction of his classes. He ivas an all-round 
man. He had something of the Universal about liirn. He 
was a painter, an architect, and a mechanic. Above all, 
he possessed a poAverful stoi*e of common sense. Of cohrsc, 
I am naturally a partial judge of my father’s character ; 
but this I may say, that during my experience of over 
s(*Venty yfiars 1. have never known a more incessantly 
industrious man. His hand and mind Avore always at work 
from mom till night. During the time tliat he Avas losing 
his business in portrait painting, he sot to Avork and painted 
scenery for^he theatres.’ The late David Boberts — him- 
self a scene painter of»the highest cliaracter — said that his 
style Avas founded upon that of Nasmyth.^ Stanfiidd Avas 


^ David J\ol)crLs, U.A., in his Autol)iof][ra})liy, gifes tlio following 
rc'ool lections of Alexander Nasmyth ; — “In I commenced my 

career as^rincipal scene ]faiiiter in the Tlieatrc lioyal, Glasgow, This 
theatre \vas immense in its silb and*a})i)ointmeiits — in naagnitinle 
exceeding Drury Ijane and Coven4« Garden. The stock tiieenery liad 
heeii painted by Alexander Nasmytli, and consisted of a series ot 
pictures far siiipassing anything of the kind I had ever seen. These 
included chambers, palaces, streets, laiulseapes, and fewest scenery. 
Ono^ remember ])articiilar]y, was tlie outside of a Norman ^astle, and 
another a cottage charmingly painted, and of which 1 have a sketch, 
liiit the act scene, wliich was a vicAv on the ClydeJooking towards the 
Highland moniitains, with Dumbarton Castle in tlie middle distance, 
was sucli a combination of magnificent scenery, so wonderfully painted, 
that it excited universal admiration. These ])roductions I studied 
incessantly ; and on them my style, il‘ I have any, was oiiginallv 
founded,” 
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another of his friends. On one occasion Stanfield showdll 
him his sketch-book, observing that ho wished to form a 
style of his own. “ Young man/’ said Nasmyth, “ there’s 
but one style an artist should endeavour to attain, and 
that is the style of nature ; the nearer you can get to that 
the better.*’ 

My father was greatly interested in the architectural 
beauty of liis native city, and he was professionally con- 
sulted by the authorities about the laying out of the streets 
of the New Town. The subject occupied much of his time 
and thought, especially when resting from the mental 
fatigue arising from a long sitting at the easel. It was his 
regular practice 4o stroll about where the building work 
was in progress, or wjicre new roads were being laid out, 
and carefully watch the proceedings. This was probably 
due \iO the taste which he had inherited from his forebears 
— more especially from his father, who had begun the 
buildings of the New. Town. My father took pleasure in 
modelling any improvement that occurred to him ; and !h 
discussing the subject with the architects and builders who 
were professionally engaged in the works. His admirable 
knack of modelling the contour of the natural surface of 
the ground, and applying it to the proposed new roads or 
new buildings, was striking and cliar.lcterfstflc. His efforts 
in this direction were ^ thorou^dily disinterested that thosf 
ill office w^ere all tlie ra^re anxious to carry out liis views. 
He sought for *110 jeward ; but his excellent advice was not 
unrecognised, fn testimony of tlMi regard whfch the 
Magistrates of Ivliiiburg]i»had Hir his counsel and Services, 
they presented him in 1815 wiUi a sum of £200, together 
with a most complimentary letter acknowlffdging the value 
of his clisiifterested advice. It wu* addressed to liim under 
cover, directed to “Alexander Nasmyth, Architect.” 

He was, indeed^ not unworthy of the name, lie was 
the architect of the Dean Bridge, wdiich spans the deep 
valley of the Water of Leith, north-west of the New Town. 
Sir John Nesbit, the owner of the property north of the 
Btream, employed my father to make a design for the ex- 
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tiSnsion of the city to his estate. The result was tlic 
construction of the Dean Bridge, and the roads approacjli- 
ing it from both sides. The Dean Estate was thus 
rendered as easy and convenient to reach as any of the 
level streets of Edinburgh. The construction of the bridge 
was sui)(‘rin tended by the late James Jardine, C.E.i 



St. HKUNARU’.'j WEJ.L. 


From the Doan Bridge giitther of my fatlier’5 architoc- 
tiiral buildings 3nay be seen, at St. Bernard’s Well. It 
Avas constvncted at the ineiance of his friend Lofd Garden- 
ston^ The design consists of a graceful circulan temple, 
built over a spring of mineral Avater, Avliich issues from 
tlio rock bcloAV. It Avas dedicated to if3"^n*a, the Goddess 


’ Tellovd ^vas afVcnviirds oalled upon to \vidi.*ii tlic Lridgo. Ho 
throw out ])ai‘apets on each side, but tluw did not improve the uri5;inal 
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NEL80X’S MONUMENT AH IT HilOULD HAVE BEEN. 


of Health. Tlie 
whole of the de- 
tails are beauti- 
fully finished, and 
the basement of 
tlie design Avill be 
admired b}^ every 
true artist. It is 
regarded as a 
great ornament, 
and is thoroughly 
in keeping witli 
tlie beauty of 
tlie surrounding 
scenery. 

Sliortly after 
the death of Lord 
Nelson it was pro- 
posed *to ereef a 
monument to his 
memory jpn tfie 
( Jalton flill. My 
lather supplied a 
xl(5sign, which was 
laid before the 
]\lonument Com- 
mittee. It was so 
nmcli ftJ)proved 
that the required 
sum was ra])i(lly 
sfibscribed. Ihit 
as the estimated 
cost of tl^is Erec- 
tion was found 
slightly to exceed 
the a, mount suIj- 
s(nibed, a nomin- 
ally clieaper design 
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\v%s privately adopted. It was literally a job. The 
vulgar, cliurn-like monument was thus tlirust on the 
pujjlic and actually erected; and there it stands to this 
day, a piteous sight to beholders. It was eventually found 
greatly to exceed in cost the amount of the estimate for 
my father’s design. I give a sketch of my father’s me- 
morial ; and I am led to do this because it is erroneously 
alleged that he was the architect of the })res(‘ni5 inverted 
spy glass, called “ iSIelson’s Monument.” 

I’lien, with respect to my father’s powers as a meclianic. 
This was an inlierited faculty, and I leave my readers to 
infer from the following pages whether I have not had my 
fair sliare of this inheritance. Besides hi^ painting room, 
my father had a workroom fitted up with all sorts of 
mechanical tools. It was one of his greatest pleasures to 
occupy himself there as a relief from sitting at the eiiscl, 
or while within doors from the inclemency of the weather, 
Tec walls and shelves of his workroom were crowded with 
a •niultitncfe of artistic and ingenious mechanical olijects, 
nearly all of which were the production of his own hands. 
Many of them were associated with the most eventful 
incident? in his life. lie oi^ly admitted his most intimate 
friends, or ^uch as could understand and appreciate the 
variety of objects co»nccted with art and mechanism, to 
his workroom. His natural taste fo]» neatness and arrange- 
ment gave it^a very orderly aspect, however crowded its 
walls and shelves might be. Everyth in" wits in its place, 
and th^re was a plg,ce for everything. • It was in this 
workroeni that I first begun to^ handle mechanic^il tools. 
It was my primary technical, school — the very foreground 
of my life. 

I may mention one gi; two of my father’s tnechanical 
effoitg, or ratlier his inventions in applied science. One 
of the most important was the bow-and-string bridge,” as 
he first called it, to wliicli ho early directfid his attention. 
He invented this important method of construction about 
the year 1794. The first bow -and -string bridge was 
erected in the island of St. Helena over a deep rapine. 
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Many considered, from its apparent slightness, that it was 
not fitted to sustain any considerable load. A remarkable 
and convincing proof was, however, given of its stability 
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by the passage over it of a herd of wild oxen, that rushed 
across without the slightest damage to its structure. After 
so severe a test it was for many succeeding years employed 
as a most valuable addition to the accessibility of an 
important portion of the island. The bow -and -string 
bridge has since been largely employed in spanning wide 
spaces over which suburban and other railways pass, and 
in roofing over such stations as those at Biirningham, 
Charing Cross, and other Great Metropolitan centres, as 
well as in bow -and -string bridges over rivers. I give 
the fac-similo of his original drawings for the purpose of 
showing our great railway engineers the originator of the 
graceful and economical method of spanning wide spaces, 
now practised in every part of the civilised world. ^ 

Another of his inventions was the method of riveting 
by compression instead of by blows of the hammer.* It 
originated in a slight circumstance. One wet, wintry 
Su inlay morning he went into his workroom. There were 
some sligWt mechanical repairs to be performed upon a 
beautiful little stove of his own construction. To repair 
it, iron rivets were necessary to make it serviceable. But 
as the hammering of the hot rivets would annoy his neigh- 
bours by th^ unwelcome sound of the hammer, he solvjpd 
the difficulty by ijsing,the jaws of his bench vice to squeeze 
in the hot rivets when put int 9 their places. The 
s1}ove was tlftis quickly r-epaired in the most perfect 
silence. 

Thi^was, perhaps, the first occasion oh^which a squeeze 
or compressive action was^ substituted for the percussive 
action of the hammer, in closing red-hot rivets, for com- 
bining togethen*pieccs of sl^oiit sheet or plate iron. This 
system of riveting was long afterwards patented by Smith 
of iQeanston in combination with William Fairbairn of 
Man^ster; and it was employed in riveting tfio plates 

^ The original drawings of these bow-and-string bridges, of various 
spans, are now deposited at the Gallery of the Museiiin of Naval Archi- 
tecture at South Kensington, and are signed “Alexander Nasmyth 
1796 ." 
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used in the construction of the bridges over the Ei\»3r 
Conway and the Menai Straits. 

It is also universally used in boiler and girder making, 
and in all other wrouglit-iron structures in which thorough 
sound riveting is absolutely essential ; and by the employ- 
ment of hydraulic power in a portable form a considerable 
portion of iron shipbuilding is eifected by the silent squeeze 
system ir! place of hammers, much to the advantage of 
the soundness of the work. My father frequently, in 
aftertimes, practised this mode of riveting by compression 
in place of using the blow of a hammer ; and in remem- 
brance of the special circumstances under which he con- 
trived this sil^t and most effective method of riveting, 
he named it “Tlie Sunday Rivet. ’’ 



CHAPTEE IIT. 


AN artist’s FAMIliY. 

Although Alexander Nasmyth had to a considcrahle 
extent lost his aristocratic connection as a {portrait painter, 
yet many kind and generous friends gathered round him. 
During his sojourn in Italy, in 17? 3, ho had the good 
fortune to make the acquaintance of Sir James Hall of 
Dunglass, Haddingtonshire. The acquaintance afterwards 
ripened into a deeply-rooted friendship. 

•During •Jie winter season Sir James resided with his 
family in his town house in George Street. He was 
passionately attached to the pursuit of art and science. 
He practised the art of paintjng in my father’s room, and 
was greatly •helped by him in the requisite manipulative 
skill. Sir Jamas was at that time engaged in writing his 
well-known essay “On the Origin of Gothic Architecture,” 
and in this my* father was of impcfrtant use to him. He 
executed the greater number of the illustrat*ions for this 
beautifuV work. The ^ook when published had a consider- 
able influence in restoring tke tas^^e of architects to #a style 
which they had heretofore eitl^r neglected or deg^-aded. 

Besides his enthusiasm in art and architecture, Sir J ames 
devoted a great deal of tjme to the study of* geology. 
The ^ience was then in its infancy. Being au acute 
observ^, Hall’s attention was first attracted to the subject 
by the singular geological features of the® sea-coast near 
his mansion at Dunglass. The neighbourhood of Edin- 
burgh also excited his interest. The upheaval of the rocks 
by volcanic heat — as seen in the Castle Hill, the Gallon 



50 


STUDY OF GEOLOGY. 


CHAP. 


Hill, and Arthur’s Seat — formed in a great measure the 
foundation of the picturesque beauty of the city. Those 
were the days of the Wernerian and Huttonian controversy 
as to the origin of the changes on the surface of the earth. 
Sir James Hall was President of tlic Edinburgh Koyal 
Society, and necessarily took an anxious interest in the 
discussions. He observed and experimented, and estab- 
lished the true volcanic nature of the composition and 
formation of the rocks and mountains which surround 
Edinburgh. 

I have been led to speak of this subjcjct, because when 
a boy I was often present at the discussions of these great 
principles. My father, Sir James Hall, Professors Playfair 
and Leslie, took their accustomed walks round Edinburgh, 
and I clung eagerly to their Avords. Though unable to 
understand everytliing that was said, tliese Avalks had a 
great inllucnce upon my education. Indeed, what educa- 
tion can compare Avith that of listening attentively to the 
conversation and interchange of thought of inen of die 
highest intelligence. 1 It is on such occasions that idcaSy not 
mere words, take hold of the memory, and abide there 
until tlie close of lifc^. 

Besides mixing in the society of scientiiic men, my 
father enjoyed a friendly intercourse Avith the artists of his 
day. lie was often able to give substantial help and 
assistance to young students , and he Avas most liberal in 
giving them valuable practical instruction, and in assisting 
them over the manipulative difficulties Avliich lay in their 
Avay. He Avas especially as. ■duous when he saW them 
inspired by the true spirit of art, and full of application 
and industry, — Avithout which nothing can be accomplished. 
Amongst these young men Avere David Wilkie, Francis 
Grant, .David Koberts, Clarkson Stanfield, Williai^ \llan, 
Andrew Geddes, “ Grecian Arilliams, Lizars the engraver, 
and the Kev. John Thomson of Duddingston. 

Henry Eaeburn Avas one of his most intimate friends 
and companions. He considered Eaeburn’s broad and 
masterly style of portrait painting as an era in Scottish 
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aif. Kaebuiii, with innate tact, discerned tlie character of 
his sitters, and he imparted so much of their individuality 
into his portraits as to make them admiral)lo likenesses in 
the higliest sense. In connection with liaebiirn, I may 
mention that when ho was knighted by George lY. in 
1822, my father, who Avas then at the head of his profes- 
sion in Scotland, was appointed chairman at t]jc dinner 
held to do honour to the great Scottish portrait painter. 

Raeburn often joined my father in liis afternoon walks 
1 ‘ound Edinburgh — a relaxation so very desirable after 
hours of close attention to artistic work. They took 
delight in the w^onderful variety of picturesque scenery l)y 
which the city is surroumled. The walks* about Arthur’s 
Seat were the most enjoyable of all.^ When a boy I had 
often the pleasure of accompanying them, and of listening 
to their conversation. I tliiis picked up many an idea 
that served me w'oll in after life. Indeed, I may say, after 
a long experience, that there is no class of men whoso 
coifipati}^ l*more delight in than that of artists. Their 
innate and highly-cultivated power of observation, not only 
as regards the ever-varying aspects of nature, l)ut also as 
regards the quaint, droll, and» humorous vaiieties of char- 
acter, concur*in rendering their conversation most delight- 
ful. 1 look ba(?k on ffhese walks as among the briglitest 
pc^nts in my existence. I have been*led to digi’css on this 
subject. Although more correctly belonging to my father’s 
life, yet it is so amalgamated with my o\^n tfiat it almost 
torms part of it, and it is difficult for me to separate tlie 
one from* the other. 

And then tlierc were the pleasant evenings «'ft homo. 
When tlie day’s Vork was over, friends lookerl in to have 
a tireside crack — sometimes scientific men, soractirnT^s artists, 
often Tliey were all made Avelcome. There ^was no 

formality about tlieir visits. Had they been formal, there 
wovdd have been comparatively little pleasure. The visitor 
came in with his “ Good e’en,” and seated himself. The 
family went on with their work as before. The girls wgre 
usually busy with their needles, and others with pen and 
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pencil. My father Avould go on with the artistic work^ie 
had in hand, for his industry was incessant. He would 
model a castl? or a tree, or proceed with some proposed 
improvement of the streets or approaches of the rapidly- 
expanding city. Among the most agreeable visitors were 
Professor Leslie, James Jardine, C.E., and ^Dr. Brewster. 
Their coi^versatioii was specially interesting. They brought 
up the last new thing in science, in discovery, in history, 
or in campaigning, for the war was then raging throughout 
Europe. 

'['he artists were a most welcome addition to the family 
group. Many a time did they set the table in a roar with 
their quaint and droll delineations of character. These 
unostentatious gathcrpigs of friends about our fireside were 
a delightful social institution. The remembrance of them 
lights up my recollection of the happiest period of a gener- 
ally happy life. Could I have been able to set forth the 
brightness and cheerfulness of these happy evenings at my 
fiither’s house, I am fain to think that my description mi§ht 
have been well worth reading. But all the record of them 
that remains is a most cherished recollection of their 
genial tone and harmony, which makes me think that, 
altliough in these days of rapid transit over earth and 
ocean, and surrounded as wo are widi the insults of applied 
scientific knowledge, Ve arc not a bit more happy than 
when all the vaunted ‘triumphs of science and so-called 
education were i^ embryo. 

The supper 'usually feiiowcd, fo» my father would not 
allow his visitors to go •away* supperless. The iheal did 
not ainofint to much. Riz.itd ^r Finnan baddies, or a dish 
of oysters, with a glass of Edinburgh ale, ^nd a rummer of 
toddy, concluded these friendly evenings. The cry of 
“ Callei^ Aou was constantly heard in the streets b'^bw of 
an evening. When the letter r was in the name of the 
month, tlie supply of oysters was abundant. The freshest 
oysters, of the most glorious quality, were to be had at 
2s.^6d. the hundred ! And what could be more refreshing 
food for my father’s guests 1 These unostentatious and 
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inexpensive gatherings of friends were a most delightful 
social institution among the best middle-class people of 
Edinburgh some sixty or seventy years ago. What they 
are now I cannot tell. But I fear they have disappeared 
in the more showy and costly tastes that have sprung up 
in the progress of what is called “modern society.*’ 

No part of my father’s character was more admirable 
than his utter unselfishness. He denied himself many 
things, that he might give the greater pleasure to his wife 
aiid children. He would scarcely take part in any enjoy- 
ment, unless they could have their fair share of it. In all 
this he was faithfully followed by my mother. The 
admirable example of well-sustained industry that was 
always before her, sustained her in l^r efforts for the good 
of her family. She was intelligently interested in all that 
related to her husband’s business and interests, as well as 
in his recreative enjoyments. The household affairs were 
under her skilful guidance. She conducted them with 
economy, and yet with generous liberality, free from the 
least taint of ostentation or extravagance. The home fire- 
side was a scene of cheerfulness. And most of our family 
have been blest with this sunny gift. Indeed, a merrier 
family circle I have never seen. There were twelve persons 
round the tablb to bd provided for, besides two servants. 
This required, on my mother’s part* a great deal of man- 
agement, as every housekeeper will* know. Yet everything 
was provided and paid for within the year’s income. 

The* family result* of my father and mother’s happy 
marriage was four sons and* sevens daughters. PatMck, the 
eldest, was born in 1787. .H^ was called after nTy father’s 
dear and constant friend, Patrick Miller of Dalswinton. I 
will speak by and by of his artistic reputation. Then followed 
a lorV^.. succession of daughters — Jane, the eldest, was born 
in 1788; Barbara in 1790; Margaret in 1791; Elizabeth in 
1793; Anne in 1 7 98 ; Charlotte in 1804. ^Ihen came a suc- 
cession of three sons — Alexander, George, and James. There 
followed another daughter, Mary ; but as she only live^ for 
about eighteen months, I remained the youngest of the family. 
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My sisters all possessed, in a gr(*atcr or less degree, an 
innate love of art, and by their diligent application they 
acquired the practice of j^ainting landscape in oils. My 
father’s admirable system and method of teaching rendered 
them expert in making accurate sketclies from nature, 
which, as will afterwards be seen, they turned to good 
account. ^ My eldest sister, Jane, was in all respects a most 
estimable character, and a great help to my mother in the 
upbringing of the children. Jane was full of sound common 
sense; her judgment seemed to be bf^yond her years. 
Because of this the younger members of the family jokingly 
i>icknamed her Old Solid''/ Even my father consulted 
her in every case of importance in reference to domestic and 
financial affairs. I haej, the great good fortune, when a child, 
to be placed under her special protection, and I have 
reason to bo thankful for the affectionate care which she 
took of me during the first six years of my life. 

Besides their early education in art, my mother was 
equally earnest in her desire to give her daughters" a 
thorough practical knowledge in every department and 
detail of hous(;hold management. When they had attained 
a suitable age they were in siKcession put in charge of all 
the household duties for two weeks at a time. The keys 
were given over to them, together with* the household 
books, and at the etid of their time their books were 
balanced to a farthing. * They* were then passed on to the 
next in successioi^ One of the most important brandies 
of female education — ti e manageiBent of the domestic 
affairs of a family, the S4i]/criiflendence of the coolcing so 
as to avoid waste of food, tine regularity of the meals, and 
the general cleaning up of the rooms — was^thus thoroughly 
attained ifi its best and most practical forms. And under 
the adneirable superintendence of my mother everyl^wig in 
our family went on like clockwork. 

My father’s ^object was to render each and all of his 
children — whether boys or girls — independent on their 
arrival at mature years. Accordingly, he sedulously kept 
up the attention of his daughters to fine art. By this 
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m?aiis he enabled them to assist in the maintenance of the 
family while at home, and afterwards to maintain tliemselves 
by the exercise of their own abilities and industry after they 
had left. To accomplish this object, as already described, 
he set on foot drawing classes, wldch were managed by his 
six daughters, superintended by himself. 

Edinburgh was at that time the resort of many count}' 
families. The war which raged abroad prevented their 
going to the Continent. They therefore remained at home, 
and the Scotch families for the most part took up their 
residence in Edinburgh. There were many young ladies 
desiring to complete their accomplishments, and hence tlue 
establishment of my sisters^ art class. It was held in the 
large painting-room in the upper pai*1^pf the house. It soon 
became one of the most successful institutions in Edinburgh. 
When not engaged in drawing and oil painting, the young 
ladies were occupied in sketching from nature, under the 
superintendence of my sisters, in the outskirts of Edinburgh. 
Tnis was one of the most delightful exercises in which they 
could bo engaged j and it also formed the foundation for 
many friendships which only terminated with life. 

My father increased the interest of the classes by giving 
little art lecT:ures. They were familiar but practical. He 
never gave lectfires as^such, but rather demonstrations. It 
was only when a pupil encountered some technical difficulty, 
or was adopting some wrong*metho*d of proceeding, that he 
undertook to guide them by his words apd {)ractical illus- 
trations. Ilis object as to embue the minds of the pupils 
with high princiides of art. ’He W 4 >u]d take up their J:)rnshes 
and show by his dexterous and effective touches how to 
bring out, with* marvellous ease, the right effects of the 
landscape. The other pupils would come and stand behind 
him/'^to see and hear his clear instructions carried into 
actual practice on the work before him. He often illus- 
trated his little special lessons by his stofSs of instructive 
and interesting anecdotes, which no doubt helped to rivet 
his practice all the deeper into their minds. Thus the 
Nasmyth classes soon became the fashion. In many cases 
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botli mothers and daughters might be seen at work together 
in that delightful painting-room. I have occasionally met 
with some of them in after years, who referred to those 
j)leasaiit hours as among the most delightful they had ever 
spent. 

These classes were continued for many years. In the 
meantime my sisters* diligence and constant practice enabled 
them in bourse of time to exhibit their works in the fine 
art exhibitions of Edinburgh. Each had her own indivi- 
duality of style and manner, by which their several works 
were easily distinguished from eacli other. Indeed, wlio- 
qyer works after Nature will have a style of their own. 
They all continued the practice of oil painting until an 
advanced age. The average duration of their lives was 
about seventy-eight. 

There was one point which my father diligently im** 
pressed upon Ids pupils, and that was the felicity and the 
happiness attendant upon pencil drawing. He was a 
master of the pencil, and in his off-hand ske*'oches cofn- 
municated his ideas to others in a way that mere words 
could never have done. It was his Grajdiic Language. A 
few strokes of the pencil can^convey ideas which quires of 
writing would fail to impart. Tins is one of the most 
valuable gifts which a man wlio has to d^ with practical 
subjects can possess. The language of the pencil is ^ 
truly universal one, especially ill communicatmg ideas which 
have reference to material forms. And yet it is in a great 
measure neglected in our modern syj^em of education. 

The^ language of the Jt-rngu^ is often used to \lisguise 
our thouglits, whereas the language of the pencil is clear 
and explicit. Who that possesses this language can fail to 
look l)ack*with plec%sure on the coui’se of a journey illus- 
trated V pencil drawings 1 They bring back to the 
landscapes you have seen, the old streets, the pointed gables, 
the entrances to* the old churches, even the bits of tracery, 
with a vividness of association such as more words could 
never convey. Tims, looking at an old sketch-book brings 
back to you the recollection of a tour, however varied, and 



iir. 


GRAPHIC MEMORANDA. 


57 


y^u virtually iiuike the journey over again with its pictur 
esque and beautiful associations. 

On many a fine suriiiner’s day did my sisters make a 
picnic excursion into the neighbourliood of Edinburgh. 
They were accompanied by their pupils, sketch-book and 
pencil in hand. As I liave already said, there is no such 
scenery rear any city that I know of. Arthur's Seat and 
Salisbury Crags, Duddingston Loch, the Braid Hills, Craig- 
rnillar Castle, Hawthornden, Itoslin, Habbie’s How, and 
the many valleys and rifts in the Pentlands, with Edin- 
burgh and its Castle in the distance ; or the scenery by the 
sea- shore, all round the coast from Newliaven to Gullane 
and North Berwick Law. 

The excursionists came home li^lcn with sketches. I 
have still by me a multitude of these graphic records made 
by my sisters. Each sketch, however slight, strikes the 
keynote, as it were, to many happy recollections of the 
circumstances, and the persons who Avere present at the 
tiine it was made. 1 know not of any such elfective stimu- 
lant to the recollection of past events as these graphic 
memoranda. Written words may be forgo tt(m, but tliese 
slight pencil recollections imprint themselves on the mind 
wiih a force that can never be effaced. Everything that 
occurred at ther time *j;ises up as fresh in the memory as if 
hours and not years had passed since then. They bring 
to the mind’s eye many dear ones who have passed away, 
and remind us that we too must follow them*. 

It is much to ba regretted that this valuable art of 
graphic* memoranda is not friore generally practised. It is 
not merely a most valuable ?help to the meimhy, but it 
eilu cates the eye and the hand, and enables us to cultivate 
the faculty of definite observation. Tliis is one of the 
mosKyalualile accomplishments that I know of, l:y?ing the 
means of storing up ideas, and not inc'ro words, in the 
mental recollection of both men and women. 

Before I proceed to record the recollections of my OAvn 
life, I wish to say something about my eldest brother 
Patrick, the well-known landscape painter. He was 



58 


PATRICK NASMYTH. 


twenty-one years older than myself. My father was lus 
best and almost his only instructor. At a very early age 
he manifested a decided taste for drawing and painting. 
His bent was landscape. This gave my father great 
pleasure, as it was his own favourite branch of art. The 
boy acquired great skill in sketching trees, elouds, plants, 
and foregrounds. He studied with wonderful assiduity 
and success. I possess many of his graphic memoranda, 
which show the care and industry with which he educated 
his eye and hand in rendering with truth and fidelity the 
intimate details of his art. The wild plants which he 
introduced into the foregrounds of his pictures were his 
favourite object^of study. But of all portions of landscape 
nature, the Sky was t^e one that most delighted him. He 
studied the form and character of clouds — the resting 
cloud, the driving cloud, and the rain cloud — and the sky 
portions of his paintings were thus rendered so beautifully 
attractive. 

He was so earnest in his devotion to the stuSy of larfd- 
scape that in some respects he neglected the ordinary 
routine of school education. He successfully accomplished 
the three R’s, but after thatdiis school was t]ie fields, in 
the face of Nature. lie was by no means a Romantic 
liainter. His taste was essentially f<Jr Hoino subjects. In 
his landscapes he intibduced jiicturesque farm-houses arwl 
cottages, with their rural surroundings ; and his advance- 
ment and success ^vere commensurate with liis devotion to 
this fine branch of art. Tlic jierfcct truth with which he 
represented Ikiglish scenery, associated as it is with so many 
home-lovfng feelings, forms the special attractiveness of his 
works. This has caused them to be eagerly sought after, 
and purchtised at high prices. 

Rati'ick had a keen sense of humour, though ij^other 
respects he was simple and unpretending. He was a great 
reader of old-faSiioned novels, which indeed in those days 
were the only works of the kind to be met with. The 
Ara}yian Nights^ Evhmson Crusoe^ The Mysteries of Udolpho^ 
and suchlike, were his favourites, and gave a healthy filip 
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to* his imagination. lie had also a keen relisli for music, 
and used to whistle melodies and overtures as ho went 
along with his work. He acquired a lair skill in violin 
playing. While tired with sitting or standing he would 
take up his violin, play a few passages, and then go to 
work again. 

Patrick removed to London in 1808, and e.\|iibited at 
the Koyal Academy in the following year. He made 
excursions to various parts of England, where he found 
subjects congenial to his ideas of rural beauty. The 
immediate neighbourhood of London, howcv(‘r, abounded 
with the most charming and a])propriate subjects for his 
pencil. These consisted of rural “ bits'"^’ of the most 
picturesque but homely description— r decayed pollard trees 
and old moss-grown orchards, combined witli cottages and 
farm-houses in the most pamkible state of decay, with 
tangled hedges and neglected fences, overrun with vegeta- 
tion clinging to them with all “the careless grace of Nature.” 
However neglected these might be by the farmer, they 
were always tit-bits for Patrick. When sketching such 
subjects he was in his glory, and he returned to his easel 
loaded with sketch-book treasures, which when painted 
form the gems of many a collection. 

In some of’ these** charming subjects glimpses of the 
(k’stant capital may be observed, witlfthe dome of St. Paul’s 
in the distance ; but they are introduced with sucli skill 
and correctness as in no way to interfa^’e with the rural 
cliaracter of his subjeot. When he went farther afield — to 
Windsor Forest, Hampshire, the New Forest, or the Isle of 
Wight — he was equally diligt^nt with his pencil, ’and came 
home laden witfi sketches of the old monarclis of the forest. 
When in a state of partial decay his skilful touch brought 
them '^.0 life again, laden with branches and lichen, with 
leaves and twigs and bark, and with every feature tliat 
gives such a charm to these important elements in true 
English landscape scenery. 

On my brother’s first visit to London, accompanied by 
my father, he visited many collections where the old Dutch 
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masters were to be seen, and he doubtless derived mifcli 
advantage from his careful studies, more particularly from 
the works of Hobbema, Euysdael, and Wyn ants. These 
came hofne to him as representations of Nature as she is. 
They ^ere more free from the traditional modes of repre- 
senting her. The works of Claude Lorraine and Kichard 
Wilson \vere also the objects of his admiration, though the 
influence of the time for classicality of treatment to a 
certain extent vitiated these noble works. When a 
glorious sunset was observed, the usual expression among 
the lovers of art was, ‘‘What a magnificent Claudish effect!*' 
thus setting up the result of man's feeble attempt at repre- 
sentation as the standard of comparison, in i)lace of the far 
grander original ! ^ 

My brother carefully studied Nature herself. His 
works, following those of my father, led back the public 
taste to a more healthy and true condition, and by the aid 
of a noble army of modern British landscape painters, this 
department of art has been elevated to a very high standard 
of truth and excellence. 

I find some letters from Patrick to my father, after his 
settlement as an artist in London. My father seems to 
have supplied him with money during the early part of 
his career, and afterwards until he h&d received the amount 
of his couimissions fof pictures. In one of his letters bo 
says : “ Tliat was an unlucky business, the loss of that 
order which you jv^ere so good as send me on my account.” 
It turned out that the orvler had dropt out of the letter en- 
closing it, and was not*. recovered. In fact, Patfick was 
very cardlcss about all money ti’ansactions. 

In 1814 he made the acquaintance of 'Mr. Barnes, and 
accompanied him to Bure Cottage, liingwood, near South- 
aniptou, where he remained for some time. He wqpA into 
the New Forest, and brouglit home “ lots of sketches.” In 
1815 he exhibited his works at the Royal Academy. He 
writes to his father that “ the prices of my pictures in the 
Ga^ery arc — two at fourteen guineas each (small views in 
Hampshire), one at twelve guineas, and two at fourteen 
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gifineas. They are all sold but one.’* These pictures 
would now fetch in the open market from two to three 
hundred guineas each. But in those days good work was 
little known, and landscapes especially were very little 
sought after. 

Patrick Nasmyth’s admirable rendering of the liner 
portions of landscape nature attracted the attention of col- 
lectors, and he received many commissions from' tliem at 
very low prices. There was at that time a wretched 
system of delaying the payment for pictures painted on 
commission, as well as considerable loss of time by the 
constant applications made for the settlement of the balance. 
My brother was accordingly under the necessity of painting 
his pictures for the Dealers, vvho gave him at once the 
price which he requii’cd for his works. The inlliieiice of 
this system was not always satisfactory. The Middlemen 
or Dealers, who stood between the artist and the linal 
possessor of the works, were not generous. They higgletl 
alfjut prices, and the sums which they gave were almost 
infinitesimal compared with the value of Patrick Nasmyth’s 
pictures at the present time. 

The Dealers were frequent visitors at his little painting- 
room in his^lodgings. They took undue advantage of my 
brother’s simplicity and innate modesty in regard to the 
cymmercial value of his works. When he had sketched in 
a beautiful subject, and when’^it was clear that in its highest 
state of development it must prove a fine woik, the Dealer 
would pile up before Jiim a row of guineas, or sovereigns, 
and say* “Now, Peter, that picture’s to be mine!” The 
real presence of cash proved^too much for him. Ho never 
was a practical fnan. He agreed to the proposal, and thus 
he parted with his pictures for much less than they were 
worth. He was often remonstrated with by liis ^brother 
artists for letting them slip out of his hands in that way — 
works that he would not surrender until hh had completed 
them, and brought them up to the highest point of his 
fastidious taste and standard of excellence. 

Among his dearest friends were David Koberts ’and 
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Clarkson Stanfield. lie usually replied to tlieir friendly 
remonstrances by laughingly pointing to his bursting port- 
folios of sketches, and saying, “ There’s lots of money in 
these banks to draw from.” He thus warded off their 
earnest and often-repeated remonstrances. Heing a single 
man, and his habits and style of living of the most simple 
kind, he had very little regard for money except as it 
ministere^L to his immediate necessities. His evenings 
were generally spent at a club of brother artists “ over the 
Avater;” and in their company he enjoyed many a pleasant 
liour. His days Avere spent at his easel. They were occa- 
sionally varied by long Avalks into the country near London, 
for tlie purposci pf relilling his sketch-book. 

It Avas on one of such occasions — when he was sketching 
the details of some picturesrpie pollard old willows up the 
Thames, and standing all the time in Avet ground — that 
he caught a severe cold which confined him to the house. 
He rapidly became Avorse. Two of his sisters, Avho hap- 
pened to be in London at the time, nursed 'him Avidi 
devoted attention. But it Avas too late. The disease had 
taken fatal hold of him. On the evening of the 17th 
August 1831 there aa^is a ^violent thunderstorm. At 
length the ])eals of thunder ceased, the rain jlassed aAvay, 
and the clouds dispersed. The setting sun burst forth in 
a golden gloAv. Tlie ^)atient turned round on his couch 
and asked that the curtains might be drawn. It Avas done. 
A blaze of stinset lit up his weary and Arorn-out face. 
“ lioAV glorious it Is !” he -^ Aid. Then, as the gloAv vanished 
he fell into a deep and tranquik sleep, from Avhich he never 
aAVoke. iSuch Avas the peacejul end of my brother Patrick, 
at the comparatively early age of forty fouT» years. 



CHAPTER lY. 

WY EARLY YEARS. 

I WAS born on the morning of the lOtli of August 1808, 
at my father's liouso, No. 47 York Place. Edinburgh. I 
was named Jann.'s Hall after my father’s dear friend, Sir 
flames Hall of Dtinglass. My motlicr afterwards told me 
that I must have been ‘‘ a very noticin' bairn," as she 
observed me, when I was only a few days old, following 
with my little eyes any one who ha])pened to be in the 
ro»rn, as i^I had been thinking to my little self, “Wlio 
anj you f ' 

After a suitable time 1 was pub under the care of a 
nursemaid. I remember her well — Mary Peterkin — a 
truly Scandinavian name. She came from Haddingtonshire, 
where most of the pcoj^le arc of Scandinavian origin. Her 
hair was of a bright yellow tint. Sh^ was a cheerful young 
w?)man, and sang to me like tx nightingale. She could not 
only sing old Scotch songs, but had a wonderful memory 
for fairy tales. ^Yhen under the influence of a merry 
laugh, y4)u could scarcely see her eyes ; their twinkle was 
hidden by her eyelids and lashes. She was a willing 
worker, and xvas* always ready to lend a helx)ing hand at 
everything about the liouse. She took great pride in me, 
calling me her “ laddie." 

AYhen I was toddling about the house, another sister 
was born, the last of the family. little Mary was very 
delicate ; and to improve her health she was sent to a 
sTiiall farm-house at Braid Hills, about four miles south 
of Edinburgh. It was one of the most rural and beautiful 
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surroundings of the city at that time. One of my earliest 
recollections is that of being taken to see poor little Mary 
at the farmer’s house. While my nursemaid was occupied 
in inquiring after my sister, I was attracted by the bright 
red poppies in a neighbouring field. When they made 
search for me I could not be found. I was lost for more than 
an hour. At last, seeing a slight local disturbance among 
the Stalks of corn, they rushed to the spot, and brought 
me out with an armful of brilliant red poppies. To this 
day poppies continue to be my greatest favourites. 

When I was about four or five years old, I was observed 
to give a decided preference to the use of my left hand. 
Everything was^ done to prevent my using it in prefer- 
ence to the right. My mother thought that it arose from 
my being carried on tlje wrong arm by my nurse while 
an infant. The right hand was thus confined, and the 
left liand was used. I was constantly corrected, but “ on 
the sly ” 1 always used it, especially in drawing my first 
little sketches. At last my father, after viehving with 
pleasure one of my artistic efforts, done with the forbidden 
hand, granted it liberty and independence for all time 
coming. “AVell,” he said, ‘‘you may go on in your own 
way in the use of your left hand, but I fear ydu will bo an 
awkward fellow in everything thii,t requires handiness 
in life.” I used my light hand in all that was ncccssatj, 
and my left in all sorts of practical manipulative affairs. 
My left hand* lias accordingly been my most willing and 
obedient servant* in transmitting my will through my 
fingers, into material or^ visible forms. In thi» way I 
became iwnbidexter. 

When I was about four j^ears old, I often followed my 
father into his workshop when ho had occasion to show 
to his ^visitors some of his mechanical contrivances or 
artistic models. The persons present usually expressed 
their admiratioti in warm terms of what was shown to 
them. On one occasion I gently pulled the coat-tail of 
one of the listeners, and confidentially said to him, as if I 
kneV all about it, “My papa’s a kevie Fellae!” My 
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father was so greatly amused by this remark that he often 
referred to it as “the last good thing” from that old- 
iashioned creature little Jamie. 

One of my earliest recollections is the annual celebration 
of my brother Patrick’s birthday. Being the eldest of 
the family, his birthday was held in special honour. My 
father invited about twenty of his most intimate friends 
to dinner. My mother brought her culinary po'^^ers into 
full operation. The younger members of the family also 
took a lively interest in all that was going on, with certain 
reversionary views as to “ the day after the feast.” AVe 
took a great interest in the Trifle, which was no trifle in 
reality, in so far as regarded the care and anxiety involved 
in its preparation. In connection with this celebration, 
it was an established institution that a large hamper 
always arrived in good time from the farm attached to 
my mother’s old home at Woodhall, near Edinburgh. It 
contained many substantial elements for the entertainment 
— a fine ttirkey, fowls, duck, and suchlike ; with two 
magnums of the richest cream. There never was such 
cream ! It established a standard of cream in my memory; 
and since then I have always been hypercritical about the 
article. 

On one of these occasions, when I was about four years 
old, and being the youngest of the .family, I was taken 
intb the company after the dinner was over, and held up 
by my sister Jane to sing a verse from a littlef song which 
my nurse Mary Peterkin had taught me* and which ran 
thus : 

** I’ll no bide tUl Saturday, 

IJgt I’ll awa’ tlfo morn, 

An’ follow Donald llkdandman, 

An’ cany his poother-horu.” 

This was my first and last vocal performance, ft was 
received with great applause. In fiict, it* was encored. 
The word “poother,” which I pronounced “ pootle,” excited 
the enthusiasm of the audience. I was then sent to bed 
with a bit of plum-cake, and was doubtless awakened eafly 

F 



66 


A WONDERFUL ESCAPE. 


CHAP. 


next morning by the irritation of the dried crumbs of c the 
previous night^s feast. 

I am reminded, by reading over a letter of my brother 
Patrick’s, of an awkward circumstance that happened to 
me when I was six years old. In his letter to my father, 
dated London, 22d September 1814, he says: “I did get 
a suq)rise when Margaret’s letter informed me of my little 
brother •Jamie’s fall. It was a wonderful escape. For 
God’s sake keep an eye upon him !” Like other strong 
and healthy boys, I had a turn for amusing myself in my 
own way. When sliding down the railing of the stairs 
^I lost my grip and fell suddenly over. The steps were of 
stone. Fortuijately, tlie servants were just coming up 
laden with carpets which they had been boating. 1 fell 
into tlieir midst and**knockcd them out of their hands. I 
was thus saved from cracking my poor little skull. But 
for that there might have been no af•^am hammer — at 
least of my contrivance ! 

Everything connected with war and warliki. exploits is 
interesting to a boy. The war with France was then in 
full progress. Troops and bands paraded the streets, 
Kecruits Avere sent away as^ fast as they could be drilled. 
The whole air Avas filled Avith war. Everybody Avas full 
of excitement about the progress ofeevents in Spain. When 
the great guns boovied forth from the Castle, the people 
were first startled. Then ilvdj Averc surprised and anxious. 
TJiere liad been a battle and a victory ! “ Who had 
fallen Avas the first thought in many minds. Where 
had yie battle been, aiul Avhat was the victory 1 .. Business 
Avas suspended. People rushed about the streets to ascer- 
tain the facts. It might have been at Salamanca, Talavera, 
or Vittoria. But a long time elapsed before the details 
could^be received ; and during that time sad suspense and 
anxiety prevailed in almost every household. There Avas 
no telegraph tlien. It Avas only after the Gazette had been 
published that peo])le knoAv avIio had fallen and who had 
survived. 

The war proceeded. The volunteering Avhich went on 
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at time gave quite a military aspect to the city. I 
remember how odd it appeared to me to see some well- 
known faces and figures metamorphosed into soldiers. It 
was considered a test of loyalty as well as of patriotism, 
to give time, money, and leisure to take up the arms of 
defence, and to practise daily in military uniform in the 
Meadows or on Bruntsfield Links. Windows were thrown 
up to hear the bands playing at the liead of the troops, 
and crowds of boys, full of military ardour, went, as usual, 
liand to hand in front of the drums and fifes. The most 
interesting part of the procession to my mind was the 
pioneers in front, with their leather aprons, their axes and 
sa\vs, and tlieir big hairy caps and beards. They were to 
me so suggestive of clearing the way, through hedges and 
forests, and of what war was in its actual progress. 

Every victory was followed by the importation of large 
numbers of French prisoners. Many of them were sent to 
Edinburgh Castle. They were permitted to relieve the 
tecRiim of fiieir confinement by manufacturing and selling 
toy.s, workboxes, brooches, and carved work of different 
kinds. In the construction of these they exhibited great 
skill, taste, and judgment. .They carved them out of 
bits of bone and wood. The patterns were most beautiful ; 
and they were ingeniou^jly and tastefully ornamented. The 
articles were to be had for a mere "trifle, althongb fit to 
be placed with the most choidb objects of artistic skill. 

These poor prisoners of war were allowed to work at 
their tasteful handicrafts in small sheds or temporary work- 
shops at* the Castle, beliind the j^ilisades which separated 
them from their free ciistoipenB outside. Tliero was just 
room between tfie bars of the palisades for them to hand 
through tlieir exquisite wwks, and to receive in return th(i 
modest prices which they charged. The front of, these 
palisades became a favourite resort for the inhabitants of 
Edinburgh; and especially for the young’ folks. I well 
remember being impressed with the contrast between the 
almost savage aspect of these dark-haired foreigners, qnd 
the neat and delicate produce of their skilful fingers. 
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At the peace of 1814, which followed the siege of Piiris, 
great rejoicings and illuminations took place, in the belief 
that the war was at an end. The French prisoners were 
sent back to their own country, alas ! to appear again 
before us at Waterloo. The liberation of those confined 
in Edinburgh Castle was accompanied by an extraordinary 
scene. The French prisoners marched down to the trans- 
port ships at Leith by torchlight. All the town was out 
to see them. They passed in military procession through 
the principal streets, singing as they marched along their 
revolutionary airs, “Ca Ira^* and ‘‘The Marseillaise.” 
The wild enthusiasm of these haggard-looking men, lit up 
by torchlight and accompanied by the cheers of the dense 
crowd which lined the streets and filled the windows, made 
an impression on my mind that I can never forget. 

A year passed. Napoleon returned from Elba, and was 
rejoined by nearly all his old fighting-men. I well re- 
member, young as I was, an assembly of the inhabitants of 
Edinburgh in Charlotte Square, to bid fareVell to *the 
troops and officers then in garrison. It was a fine summer 
evening when this sad meeting took place. The bands 
were playing as tlieir last jjerformance, “ Co where glory 
waits thee ! ” The air brought tears to m.fny eyes ; for 
many who were in the ranks might never return. After 
many a hand-shaking, the troops marched to the Castle, 
previous to their early embarkation for the Low Countries 
on the following morning. 

Then came ‘Waterloo and the. victory ! The Castle 
guns boomed forth agaip ; and the streets were filled witli 
people anxious to hear the iicws. At last came the Gazette 
filled with tlie details of the ^killed and bounded. Many 
a heart . was broken, many a fireside was made desolate. 
It wa,^ indeed a sad time. The terrible anxiety that per- 
vaded so many families ; the dreadful sacrifice of lives on 
so many battlefields ; and the enormously increased taxa- 
tion, which caused so many families to stint themselves to 
even the barest necessaries of life ; — such was the inglorious 
si&e of war. 
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•But there was also the glory, which almost compensated 
for the sorrow. I cannot resist narrating the entry of the 
Forty-Second Eegiment into Edinburgh shortly after the 
battle of Waterloo. The old “Black Watch is a regi- 
ment dear to every Scottish heart. It has fought and 
struggled when resistance was almost certain death. At 
(Jjuatre Bras two flank companies were cut to jjieces by 
Pir6’s cavalry. The rest of the regiment was assailed by 
Reilh'i’s furious cannonade, and suflered severely. The 
French were beaten back, and the remnant of the Forty- 
Second retired to Waterloo, where they formed part of the 
l)rigadc under Major-General Pack. At the first grand 
charge of the French, Picton fell and many were killed. 
Then the charge of the Greys took and the Highland 
regiments rushed forward, with cries of “Scotland for 
ever!” Only a remnant of the Forty-Second survived. 
They were however recruited, and marched into France 
with the rest of the army. 

•Toward? the end of the year the Forty-Second returned 
to England, and in the beginning of 1816 they sot out on 
their march towards Edinburgh. They were everywhere 
welcomed with enthusiasm. .Crowds turned out to meet 
them and cheer them. When the first division of the 
regiment approached Edinburgh, almost the entire popula- 
tign turned out to welcome them. ‘At Mussell)urgh, six 
miles off, the road was thronged with people. When the 
soldiers reached Piershill, two miles off, Jbhe *road was so 
crowded that it took them two hours to reach the Castle. 
I was oiT a balcony in the upper part of the High Street, 
and my father, mother, anji »isters were with me. We 
had waited ver/long; but at last we heard the distant 
sound of the cheers, which came on and on, louder and 
louder. 

The High Street was we<lgcd with people excited and 
anxious. There seemed scarcely room for a regiment to 
march tlirough them. The house-tops and windows were 
crowded with spectators. It was a grand sight, '^'lie 
high-gabled houses reaching as far as the eye could see, St 
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Giles' with its mural crown, the Tron Kirk in the distaifce, 
and the picturesque details of the buildings, all added to 
the effectiveness of the scene. 

At last the head of the gallant band appeared. The 
rod coats gradually wedged their way through the crowd, 
amidst the ringing of bells and the cheers of the spectators. 
Every wmdow was in a wave of gladness, and every 
house-top was in a fever of excitement. As the red line 
passed our balcony, with Colonel Dick at its head, we saw 
a sight that can never be forgotten. The red-and-white 
plumes, the tattered colours riddled with bullets, the 
glittering bayonets, were seen amidst the crowd that 
thronged round the gallant heroes, amidst tears and cheers 
and hand-shakings aijd shouts of excitement. The mass 
of men appeared like a solid body moving slowly along ; 
the soldiers being almost hidden amongst the crowd. At 
last they passed, the pipers and drums X)laying a Highland 
march ; and the Forty-Second slowly entered the Castle. 
It was perhaps the most extraordinary scene evel' witnesfcd 
in Edinburgh. 

One of my greatest enjoyments when a child was in 
going out with the servants to the Cal bon, and wait while 
tlie “ clacs " bleached in the sun on tlie grassy slopes of 
the hill. The air was bright and ‘ircsli and pure. The 
lassos regarded those \)ccasions as a sort of holiday. Ope 
or two of the children usually accompanied them. They 
sat together,* and the servants told us their auld-warld 
stories ; common cnoug!i in those days, but which have 
now, in a measure, be'‘T>, forgotten. “Steam" aiid “juo- 
gress " have made the world«mpch less youthful and joyous 
than it was then. 

The women brought their work and their needles with 
them, and when they had told their stories, the children 
ran about the hill making bunches of wild flowers — in- 
cluding hareberis and wild thyme. They ran after the 
butterflies and the buuibees, and made acquaintance in a 
smsill way with the beauties of nature. Then the servants 
opened their baskets of provisions, and we had a delightful 
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pic5ic. Though I am now writing about seventy years 
after the date of these events, I can almost believe that I 
am enjoying the delightful perfume of the wild thyme and 
the fragrant plants and flowers, wafted around me by the 
warm breezes of the Calton hillside. 

In the days I refer to, there was always a most cheerful 
and intimate intercourse kept up between the children 
and the servants. They were members of the sam*e family, 
and were treated as such. The servants were for the 
most part country -bred — daughters of farm servants or 
small farmers. They were fairly educated at their parish 
schools ; they could read and write, and had an abundant^ 
store of old recollections. Many a pleasant crack we had 
with them as to their native places, their families, and all 
that was connected with them. They became lastingly 
attached to their masters and mistresses, as well as to the 
cliildren. All this led to true attachment ; and when they 
left us, for the most part to bo married, we continued to 
keep up a* correspondence with them, which lasted for 
many years. 

While enjoying these delightful holidays, before my 
school-days began, my practiaal education was in progress, 
especially in the way of acquaintance with the habits of 
nature in a vast variefy of its phases, always so attractive 
tu the minds of healthy children, kt happened that close 
to the Calton Hill, in the* valley at its northern side, 
tlu'ni were many workshops where interesting trades were 
carried on; there were coppersmiths, tinsmiths, brass- 
founderi?, goldbeaters, and blacksqiiths. Their shops were 
all arranged in a busy grqup* at the foot of th« hill, in 
a place called Groenside, The workshops were open to 
the inspection of passers-by. Little boys looked in and saw 
the men at work amidst the blaze of fires and the l^patings 
of hammers. 

Amongst others, I was an ardent admirer. I may 
almost say that this row of busy workshops was my first 
school of practical education, I observed the mechani- 
cal manipulation of the men, their dexterous use of*the 
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hammer, the chisel, and the file ; and I imbibed nmny 
lessons which afterwards proved of use to me. Then I 
had tools at home in my father’s workshop. I tried to 
follow their methods ; I became greatly interested in the 
use of tools and their appliances ; I could make things for 
myself. In short, I became so skilled that the people 

about the house 
called me a 
little Jack-of-all- 
trades.” 

While sitting 
on the grassy 
slopes of the 
Calton Hill I 
would often hear 
the chimes sound- 
ing from the 
gramj old tower 
of St. Giles, i’he 
cathedral lay on 
the other side of 
the, valley which 
divides the Old 
Town from the 
New. Thesoimds 
came over the 
murmur of the 

Mi;UAL CliOWN OF ST. t n .'S’, KOlNliUKOll. traffic in tllO 

streets below. 

The cliimc- bells were pljf^'^ed every day, from twelve till 
one — the old-fashioned dinner-hour of the citizens. The 
})ractice had been in existence for more than a hundred 
and fifty years. Tlie pleasing efiect of the merry airs, 
which came wafted to me by the warm summer breezes, 
made mo long to see them as well as hear them. 

My father was always anxious to give ])leasure to his 
children. Accordingly, he took me one day, as a special 
treat, to the top of the grand old tower, to sec the chimes 
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played. As we passed up the tow(?r, a strong vaulted room 
was pointed out to me, where the witches used to be 
imprisoned. I was told that tlie poor old women were 
often taken down from this dark vault to be burnt alive ! 
Such terrible tales enveloped the tower with a horrible 
fascination to my young mind. What a fearful contrast to 
the merry sound of the chimes issuing from its j*oof on a 
bright summer day. 

On my way up to the top flat, where the chimes were 
played, I had to pass through the vault in which the great 
pendulum was slowly swinging in its ghostly-like ticJc-tach, 
tick-tack; while the great ancient clock was keeping time 
with its sudden and startling movement. The whole scene 
was almost as uncanny as the witches* cell underneath. 
There was also a wild rumbling thum 2 )ing sound oveihead. 
1 soon discovered the cause of this, when I entered the 
Hat where the musician was at work. He was seen in 
violent action, beating or hammering on the keys of a 
gigantic pianofortc-like apparatus. The instruments he 
used were two great leather-faced mallets, one of which he 
held in each hand. Each key was connected by iron rods 
witli the chi^e-bells above. The frantic and mad-like move- 
ments of the musician, as he energetically ruslied from one 
key to another, often widely apart, gave me the idea that 
the man was daft — especiall;^'^ as the* noise of the mallets 
was such that I licard no music emitted from the chimes so 
far overhead. It was only when I haci climbed up the 
stair of the tower to where the bells were rung that I 
understood the performance, and comprehended the beating 
of the chimes which gave m6 so much pleasure* when I 
heard them at a distance. 

Another source of enjoyment in my early days was to 
accompany my mother to the market. As I have said 
before, my mother, though generous in her hospitality, was 
necessarily thrifty and economical in the management of 
her household. There were no less than fourteen persons 
in the house to be fed, and this required a good deal^ of 
marketing. At the time I refer to, (about 1816), it was 
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the practice of every lady who took pride in managing 
economically the homo department of her husband’s affairs, 
to go to market in person. The principal markets in 
Edinburgh were then situated in the valley between the 
Old and New Towns, in what used to be called the Nor’ 
Loch. 

Dealers in fish and vegetables had their stalls there : 
the market for butcher meat was near at hand : each 
being in tlicir several locations. It was a very lively and 
bustling sight to see the marketing going on. When a lady 
was observed approaching, likely to be a customer, she was 
at once surrounded by the ‘‘ caddies.” They were a set of 
sturdy hard-working women, each with a creel on her back. 
Their competition for the employer sometimes took a rather 
energetic form. The rival candidates pointed to her witli 
violent exclamations ; ‘‘ She’s my ledie ! she’s my ledie ! ” 
ejaculated one and all. To dispel the disorder, a selection 
of one of tlie caddies would be made, and then all was 
quiet again until another customer appeared. 

Tlicrc was a regular order in which the purchases were 
deposited in the creel. First, there came the fish, which 
were carefully deposited in tht> lowest part, with a clean deal 
board over them. The fishwives were a most sturdy and 
independent class, both in manners find language. When 
at home, at Newliavcn*or Fisherrow, they made and mended 
their husbands’ nets, put their fishing tackle to rights, and 
when the fislniig J)oats came in they took the fish to market 
at Edinburgh. To see the groups of these hard-working 
women trudging along Avuth their heavy creels bn their 
backs, etothed in their remarkable costume, with their 
striped petticoats kilted up and showing their sturdy legs, 
waJsKyiudefjd a remarkable sight. They were cheerful and 
g(^(J»^tiircd, but very outspoken. Their skins were clear 
and Ji^dy, and many of the young fishwives were handsome 
and pfetty. They were, in fact, the incarnation of robust 
health. 

Jn dealing with them at the Fish Market there was a 
good deal of higgling. They often asked two or three times 
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mdte than the fish were worth — at least, according to the 
then market price. After a stormy night, during wliich 
the husbands and sons had toiled to catch the fisli, on the 
usual question being asked, “Weel, Janet, hoo’s baddies 
the day]’^ “Haddies, mem? On, haddies is men's lives the 
day ! which was often true, as haddocks were often caught 
at the risk of their husbands’ lives. After the usua^ amount 
of higgling, the haddies were brought down to their proper 
market price, — sometimes a penny for a good haddock, or, 
when herrings were rife, a dozen herrings for twopence, 
crabs for a penny, and lobsters for threepence. For there 
were no railways then to convey the fish to England, and 
tlius equalise the price for all classes of the community. 

Let me mention here a controversy between a fishwife 
and a buyer called Thomson. The buyer ofTered a price 
so ridiculously small for a parcel of fish that the seller 
became quite indignatit, and she terminated at once all 
furl her higgling. Looking up to him, she said, “ Lord help 
ycl e’e-siglit, Maistcr Tamson !” Lord help my e’e-sight, 
woman ! What has that to do with it Ou,’^ said she, 
“because ye ha’e nae nose to put spectacles on !” As it 
happened, poor Mr. Thomsan had, by some accident or 
disease, so little of a nose left, if any at all, that the bridge 
of the nose for holding 'up the spectacles was almost entirely 
Wivnting. And thus did the tishuife retaliate on her 
niggardly customer. 

When my mother had got her fish laid at the bottom 
of the creel, she next went to the ‘‘fleslier’^ for her butcher- 
meat. There was no higgling here, for tlie meat was sold 
at the ordinary market price,* Then came tlio poultry 
stratum ; then the vegetables, or fruits in their season ; 
and, finally, there was “ the floore ” — a bunch oh flowers ; 
not a costly bouquet, but a large assortment of wallflowers, 
daflbdils (with their early spring fragrance), polyanthuses, 
lilacs, gilly -flowers, and the glorious old-fashioned cabbage 
rose, as well as the even more gloriously fragrant moss 
rose. The caddy’s creel was then topped up, and the 
marketing was completed. The lady was followed home ] 
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the contents were placed in the larder ; and the flowers 
distributed all over the house. 

I have many curious traditional evidences of the great 
fondness for cats which distinguished the Nasmyth family 
for several generations. My father had always one or two 
of such domestic favourites, who were, in the best sense, 
his “familiars.” Their quiet, companionable habits ren- 
dered them very acceptable company when engaged in his 
artistic work. I know of no sound so pleasantly tranquil- 
lising as the purring of a cat, or of anything more worthy 
of admiration in animal habit as the neat, compact, and 
elegant manner in which the cat adjusts itself at the fire- 
side, or in a snug, cosy place, when it settles down for a 
long quiet sleep. Every spare moment that a cat has 
before lying down to rest is occupied in carefully cleaning 
itself, even under adverse circumstances. The cat is the 
true original inventor of a sanitary process, which has 
lately been patented and paraded before the public as a 
sanitary novelty ; and yet it has been in practicb ever sihcc 
cats wei'o created. Would that men and women were 
more alive to habitual cleanliness — even the cleanliness of 
cats. Tlie kindly and gentb animal gives us all a lesson 
ill these respects. 

Then, nothing can be more bcafltiful in animal action 
than the exquisitely ^u'ecise and graceful manner in wlijcli 
the cat exerts the exact amobnt of effort requisite to land 
it at the height and spot it wishes to reach at one bound. 
The neat and dmicately p/ocise manner in wdiich cats use 
their paws when playing with those who habitually treat 
them with gentle kindness is truly admiral)le. In these 
respects cats are entithid to the most? kindly regard. 
There are, unfortunately, many who entertain a strong 
prejudice against this most perfect and beautiful member 
of the animal creation, and who abuse them because they 
resist ill-treatment, occasioned by their innate feeling of 
independence. Cats have no doubt less personal attach- 
ment than dogs, but when kindly treated they become in 
many respects attached and aflectionate animals. 
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•My father, when a hoy, made occasional visits to 
Hamilton, in the West of Scotland, where the descendants 
of his Covenanting ancestors still lived. One of them was 
an old bachelor — a recluse sort of man ; and yet he had 
the Nasmyth love of cats. Being of pious pedigree and 
habits, he always ended the day by a long and audible 
prayer. My father and his companions used to go to the 
door of his house to listen to him, but especially to hear 
his culminating finale. He prayed that the Lord would 
help him to forgive his enemies and all those who had 
done him injury ; and then, with a loud burst, he con- 
cluded, “Except John Anderson o’ the Toonhead, for he 
killed my cat, and him I’ll ne’er forgie ! ” In conclusion, 
1 may again refer to Elspetli Nasmyth, who was burnt alive 
for witchcraft, because she had four black cats, and read 
her Bible through two pairs of spectacles ! 



CHAPTEE V. 

MY SCnOOL-DAYS. 

Beyore I went to school it was my good fortune to be 
placed under the special care of my eldest sister, Jane. 
She was twenty years older than myself, and had acquired 
much practical experience in the manjigement of the younger 
members of the family. I could not have had a more care- 
ful teacher. She initiated me into the difficulties of A B C, 
and by learning mo to read she gave mo a key to the 
thoughts of the greatest thinkers who have evei lived, c 

But all this was accomplished at first in a humdrum 
and tentative way. About seventy years ago children’s 
books were very uninteresting. In the little stories manu- 
factured for children, the good boy ended in a coach-and- 
four, and the l)ad boy in a ride to Tyburn. The good 
boys must have beep a sot of little snobs and prigs, and 
I could scarcely imagine that they could ever have lived 
as they were represented in these goody books. If so, 
they must have been the most tiresome and uninteresting 
vermin that can possibly be imagined. 

After my sister had &one what she could for me, I was 
sent to school to learn “ English.” I wasqfiaced under th(i 
tuition of a leading teacher called Knight, whose school- 
room was in the upper storey of a house in George Street. 
Here I learned to read with ease. But my primitive habit 
of spelling by ear, in accordance with the simple sound of 
the lettt?rs of the aliffiabet (phonetically, so to speak) 
brought me into collision with my teacher. I got many a 
cull on the side of the head, and many a palmy ” on my 
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ha^ds with a thick strap of hard leather, which did not 
give me very inviting views as to the pleasures of learning. 
The master was vicious and vindictive. I think it a cow- 
ardly way to deal with a little boy in so cruel a maniKT, 
and to send him home with his back and fingers tingling 
and sometimes bleeding, because he cannot learn so quickly 
as his fellows. 

On one occasion Knight got out of temper with my 
stupidity or dulncss in not comprehending something about 
‘ a preter-pluperfect tense, ^ or some mystery of that sort. 
He seized me by the ears, and beat my head against tlio 
wall behind me with such savage violence that wlicn hg 
let me go, stunned and unable to stand, 1 fell forward on 
the floor bleeding violently at the nose, and with a terrific 
headache. The wretcli might have ruined my brain for 
life. I was carried home and put to bed, whore I lay 
helpless for more than a week. My father tli reatoned to 
summon the teacher before the magistrates for wliat might 
have been «. fatal assault on poor little me ; l)ut on making 
a humble apology for his brutal usage he was let off. Of* 
course I was not sent back to his school. I have ever since 
entertained a hatred against grammatical rules. 

There wa« at that time an excellent system of teaching 
young folks the value of thrift. This consisted in saving 
for some purpose or another the Saturday’s penny — oiu', 
|)e!iny being our weekly allowiince of pocket-money. The 
leats we could perform in the way of procuring toys, 
picture-books, or the materials for constructing flying 
kites, w^uld amaze the youngsters of the present day, who 
are generally spoiled by cxtr.%vagatice. And yet we ob- 
tained far more pleasure from our purcliascs. We had in 
my time ‘‘j)enny pigs,” or thrift boxes. They were made 
in a vase form, of brown glazed earthenware, the only 
entrance to which was a slit — enough to give entrance to 
a penny. When the Saturday’s penny was not required 
for any immediate purposes, it was dropped through the 
slit, and remained there until the box was full. The 
maximum of pennies it could contain was about forty- 
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eight. When that was accomplished, the penny pig ivas 
broken with a hammer, and its rich contents flowed forth. 
The breaking of the pig was quite an event. The fine fat 
old George the Third penny pieces looked thoroughly 
substantial in our eyes. And then there was the spending 
of the money, — for some long-looked-for toy, or pencils, or 
book, or painting materials. 

One of the ways in which I used my Saturday pennies 
was in going with some of my companions into the country 
to have a picnic. We used to light a fire behind a hedge 
or a dyke, or in the comer of some ruin, and there roast 
pur potatoes, or broil a red herring on an extempore gridiron 
we contrived for the purpose. We lit the fire by means 
of a flint and steel and a tinder-box, which in those days 
every boy used to possess. The bramble-berries gave us 
our dessert. We thoroughly enjoyed these glorious Saturday 
afternoons. It gave us quite a Kobinson Crusoe sort of feel- 
ing to be thxis secluded from the world. Then the beauty 
of the scenery amidst which we took our repast^was suck as 
I cannot attempt to describe. A walk of an hour or so would 
bring us into the presence of an old castle, or amongst the 
rocky furze and heather-clad ^ills, amidst clear rapid streams, 
so that, but for the distant peeps of the city, one might 
think that he was far from the busy haunts of men and boys. 

To return to my« school-days. Shortly after I left the 
school in George Street, where the schoolmaster had almost 
split my skull in battering it upon the wall behind me, I 
was entered as k pupil at the Edinburgh High School, in 
October 1817. The school was situated near » the old 
Infirmary. Professor I^ilbyis was the rector, and under 
him were four masters. I was set to s^udy Latin under 
Mr. Irv^e. He was a mere schoolmaster in the narrowest 
sense of the term. He was not endowed with the best of 
tempers, and it was often put to the breaking strain by the 
tricks and negligence of the lower-form portion of his class. 
It consisted of nearly two hundred boys ; the other three 
masters had about the same number of scholars. They 
ealh had a separate class-room. 
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i began to learn the elementary rudiments of Latin 
grammar. But not having any natural aptitude for aqiiir- 
irig classic learning so called, I fear I made but little pro- 
gress during the three years that I remained at the Higli 
School. Had the master explained to us how nearly allied 
many of the Latin and Greek roots were to our familiar 
English words, I feel assured that so interesting and valu- 
able a department of instruction would not have been 
neglected. But our memories were strained by being made 
to say off “by heart,” as it was absurdly called, whole 
batches of grammatical rules, with all the botheration of 
irregular verbs and suchlike. So far as I was concerned,^ 
I derived little benefit from my High School teacliing, 
except that I derived one lesson which is of gi-eat use in 
after life. I mean as regards the performance of duty. I 
did my tasks punctually and cheerfully, though they were 
far from agreeable. This is an exercise in early life that 
is very useful in later years. 

In my ’^alks to and from the High School, the usual 
way was along the North and South Bridges, — the first 
over the Nor’ Loch, now the railway station, and tluj second 
over the Cowgate. That was .the main street between the 
Old Town anfi the New. But there were numerous wynds 
and closes (as the narrow streets arc called) which led down 
froni the High Street and the upper part of the Canongate 
to tlie High School, through •which I often pref(‘rr(‘d to 
wander. So long as Old Edinburgh was coirfined within 
its walls the nol)les lived in those narrow Streets ; atid the 
old houses are full of historical incident My father often 
pointed out these houses to mg, and I loved to keep up 
iny recollections. • I must have had a little of the antiquarian 
spirit even then. I got to know the most remarltable of 
those ancient houses — many of which were distinguished 
by the inscriptions on the lintel of the entrance, as well as 
the arms of the former possessors. Some had mottoes such 
as this: “Blesit be God and hys Giftis. 1584.” 

There was often a tower-shaped projection from the 
main front of the house, up which a spiral stair proceedeTl. 

a 
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'I'his is usually a feature in old Scotch buildings. But in islicso 
closes the entrance to the houses was through a ponderous 
door, studded with great broad-headed nails, with loopholes at 
each side of the door, as if to present the strongest possible 
resistance to any attempt at forcible entrance. Indeed, in 
the old times before the Union the nobles were often as 
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strong as tlie King, and many a time 
the High Street was reddened by the 
blood of the noblest and bravest of the 
land. In 1588 there was a cry of “A 
Naesmyth,'’ “A Scott,” in the High 
Street. It was followed by a clash of 
arms, and two of Sir Michael Nae- 
smytlfs sons wore killed in that bloody 
feud. Edinburgh was often the scene 
of such disasters. Hence the strength- 
ening of their houses, so as to resist 
the inroads of feudal enemies. 


The masoii'Work of the doors was execute?! with gTcat 
care and dexterity. It was chamfered at the edges in a 
l)old manner, and ornamented with an 0.(». bordering, 
which had a fine eftect, while it rendered the entrance more 
pleasant by the absence of sharp angles. The same stylo 
of ornamentation was generally fotind round the edges of 
tlie stone-work of thfe windows, most commonly by chamfer- 
ing off the square angle of Ibhe stone-work. This not oidy 
added a grirn gface to the appearance of the windows, but 
allowed a more free entrance of light into the apartments, 
while it permitted ther inmates to have a bcdtel* range of 
view up and down the ‘Close. These gloomy -looking 
mansions were grim in a terrible sense, Ind they reminded 
one of t^ie fearful transactions of ‘^tlie good old times I ” On 
manji occasions, when I was taking a daunder through these 
historic houses in the wynds and closes of the Old Town, I 
have met Sir AValtcr Scott showing tluim to his visitors, and 
listened to his deep, earnest voice while narrating to them 
Sjj>me terrible incident in regard to their former inhabitants. 

On other occasions I have frequently met Sir AValter 
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stiftdily limping along over the North Bridge, while on his 
way from the Court of Session (where he acted as Clerk of 
the Records) to his house in Castle Street. In the same 
way I saw most of the public characters connected with 
theilLiaw Courts or the University. Sir Walter was easily 
distinguished by liis height, as well as his limp or halt in 
his walk. My fatlier was intimate with most, if ijot all, of 
the remarkable Edinburgh characters, and when I had the 
pleasure of accompanying him in his afternoon walks 1 
could look at them and hear them in the conversations 
that took place. 

I remember, when I was with my father in one of his 
walks, that a young English artist accompanied us. He 
liad come across the Border to be married at Gretna Green, 
and he brought his bride onward to Edinburgh. My father 
wished to show him some of the most remarkable old 
buildings of the town. It was about the end of 1817, 
when one of the most interesting buildings in Edinburgh 
wa^ about* to be demolished. This was no less a place 
than the Old Tolbooth in the High Street, — a grand but 
gloomy old building. It had been originally used as the 
city palace of the Scottish kkigs. There they held their 
councils and* dispensed justice. But in course of time the 
King and Court abaifdoned the place, and it had sunk 
int^) a gaol or prison for the most abaiTdoned of malefactors. 
After their trial the prisoners* were kept there w\aiting for 
execution, and they were hanged on a fli^t-roofed portion 
of the building at its west end. 

At oife of the strongest parts gf the building a strong 
oak chest, iron-plated, had been built in, held fa^t by a 
thick wall of stefne and mortar on each side. The iron 
chest measured about nine feet square, and was ck)sed by 
a strong iron door with heavy bolts and locks. This was 
the Ilearl of Midlothian, the condemned cell of the Tol- 
booth.^ The iron chest was so heavy that the large body 


^ Long after the condemned cell had been pulled down, an English 
Chartist wont down to Edinburgh to address a largo meeting of his 
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of workmen could not, with all their might, pull it dut. 
After stripping it of its masonry, they endeavoured by 
strong levers to tumble it down into tlic street. At last, 
with a “ Yo ! heave ho I*’ it fell down with a mighty crash. 
The iron chest was so strong that it held together, and 
only the narrow iron door, with its locks, bolts, and bars, 
was bur%t open, and jerked off amongst the bystanders. 

It w-^as quite a scene. A large crowd had assembled, 
and amongst them was Sir Walter Scott. Kecognisiiig my 
father, he stood by him, while both awaited the ponderous 
crash. Sir Walter was still the Great Unknown. When 
his Heart of Midlothian was published in the course of the 
following year, it was pretty well known that he was the 
author of that fascinating novel. Sir Walter got the door 
and the key, as relics, for his house at Abbotsford. 

There was a rush of people towards the iron chest to 
look into the dark interior of that veritable chamber of 
horrors. My father’s artist friend went forward with the 
rest, and endeavoured to pick up some remifant of lihe 
demolished structure. As soon as the clouds of dust had 
been dispersed, he observed, under the place where the 
iron box had stood, a numb«r of skeletons of rats, as dry 
as mummies. He selected one of these, -wrapped it in a 
newspaper, and put it in his pocket? as a recollection of lus 
first day in Edinburgh, and of the final destruction of ^ho 
‘‘Heart of Midlothian.’’ His artist was no other than 
John Linnell, ^e afterwards famous landscape painter. 
He ^ras then a young and unknown man. He brought a 
letter of introduction my father. He also brought a 
landscaf)e as a specimen of*his young efforts, and it was so 
splendidly done that my father augured*a brilliant career 
for this*admirable artist.^ 


brother politiciaiiB. He began by addressing them as “JI/cti of the 
Heart of ^Midlothian 1'^ Tlier© was a loud guffaw tlirougliout the 
audience. Ho addressed them as if they wore a body of condemned 
malefactors. 

• ^ I was so much impressed with tho events of tlie day, and also with 
the fact of the young artist having taken with him so repulsive a 
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*[ had tlie pleasure of seeing Sir Walter Scott on another 
and, to me, a very memorable occasion. From an early 
period of my schoolboy days I had a great regard for e\ ery 
object that had reference to bygone times. They influ- 
enced my imagination, and conjured up in my mind 
dreamy visions of the people of olden days. It did not 
matter whether it was an old coin or an old onstle. I 
took pleasure in rambling about the old castles near Edin- 
burgh, many of them connected with the times of Mary 
Queen of Scots. Craigmillar Castle was within a few 
miles of the city ; there was also Crighton Castle, and 
above all Borthwick Castle. This grand massive old ruin 
left a deep impression on niy mind. The sight of its 
gloomy interior, with the great hall lighted up only by 
stray glints of sunshine, as if struggling for access through 
the small deep-seated windows in its massive walls, to- 
gelhor with its connection with the life and times of Queen 
Mary, had^a far greater influence upon my mind than I 
experienced while standing amidst the Coliseum at Komo. 

Like many earnest-minded boys, I had a severe attack 
at the right time of life, say from 12 to 15, of what 1 
would call “|he collecting peTiod.” This consist(‘d, in my 
case, of accumulating old coins, perhaps one of the most 
salutary forms of tliis youthful passion. I made exchanges 
wi^h my school companions. Sometimes my father s friends, 
seeing my anxiety to improve my collection gaye me choice 
specimens of bronze and other coins ©of the Kora an 
emperors, usually duplicates from their own collection. 
• 

mcinoiito as a rat’s skeleton, that I Itcver forgot it. More flian half 
a century later, whd!i I was at a private view of the Royal Acadoioy, 
I saw sitting on one of the sofas a remarkable and vcm‘ral)le-lookiiig 
old gentleman. On impiiring of my friend Tliomns Webster who he 
was, he answered, “ Wliy, that’s old Liimell !” I then took thediberly 
of sitting down beside him, and, a]jologising for my intrusion on bis 
notice, I said it was just fifty-seven years since I liad hist seen him ! 
I mentioned the circumstance of the rat-skeleton whi(;h he had put in 
his pocket at Kdiribnrgh. Ho was ideased and astonished to liave the 
ffxets so vividly recalled to his mind. At last lie said, “Well, I liayo 
tiiat miinmiy rat, the relic of the Heart of Midlothian, safe in a 
cabinet of curiosities in my house at Rcdhill to this day.” 
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These coins had the effect of promoting my knowledge of 
Roman history. I read up in order to find out the acts 
and deeds of the old rulers of the civilised world. Besides 
collecting the coins, 1 used to make careful drawings of the 
obverse and reverse faces of each in an illustrated catalogue 
which I kept in my little coin cabinet. 

I remember one day, when sitting beside my father 
making a very careful drawing of a fine bronze coin of 
Augustus, that Sir Walter Scott entered the room. He 
frequently called upon my father in order to consult him 
with respect to his architectural arrangements. Sir Walter 
Caught sight of me, and came forward to look over the 
work I was engaged in. At his request I had the pleasure 
of showing him my little store of coin treasures, after 
which he took out of his waistcoat pocket a beautiful 
silver coin of the reign of Mary Queen of Scots, and gave 
it to me as being his young brother antiquarian.’’ I shall 
never forget the kind fatherly way in which he presented 
it. I considered it a great honour to be spoken to in so 
friendly a way by such a man ; besides, it vastly enriched 
rny little collection of coins and medals. 

Tt was in the year 1817 that I had the pleasure, never 
to be forgotten, of seeing the great engineer, James Watt, 
He was then close upon his eighty-second year. His visit 
to Edinburgh was welcome^ by the most distinguished 
scientific aii4 literary men of the city. My father had the 
honour of mcctkig him at a dinner given by the Earl of 
Buchan, at his residence in George Street. There were 
present, Sir James Halh, President of the Royal ’Society ; 
Francis Jeffrey, Editor of •the Edinburgh^ lievkw ; Walter 
Scott, still the Great Unknown ; and many other distin- 
guish ed*notabilities. The cheerful old man delighted them 
with his kindly talk, as well as astonished them with the 
extent and profundity of his information. 

On the following day Mr. Watt paid my father a visit. 
He carefully examined his artistic and other works. 
Having inspected with great pleasure some landscape i)aint- 
ings of various scenes in Scotland executed by my sisters, 
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wlfo wore then highly efficient artists, he purchased a 
specimen of each, as well as three landscapes painted by 
my father, as a record of liis pleasant visit to the capital of 
his native country. I well remember the sight I then got 
of the Great Engineer. I had just returned from the High 
School when ho was leaving my father’s house. It was but 
a glimpse I had of him. But his benevolent coiyitenance 
and his tall but bent figure made an impression on my mind 
that I can never forget. It was even something to have 
seen for a few seconds so truly great and noble a man. 

I did not long continue my passion for the collection of 
coins. I felt a greater interest in mechanical pursuits. I 
have a most cherished and grateful remembrance of the 
happy hours and days that I spent in my father’s workroom. 
When the weather was cold or wet, he took refuge with 
his lathe and tools, and there I followed and watched him. 
Ho took the greatest pleasure in instructing me. Even in 
the most humble mechanical job he was sure to direct my 
at?ention fo the action of the tools and to the construction 
of the work he had in hand, and pointed out the manipu- 
lative processes requisite for its being effectually carried 
out. My hearty zeal in assisting him was well rewarded 
by his implanting in my mind the great fundamental prin- 
ciples on which the pfactico of engineering in its grandest 
forms is based. But I did not lean! this all at once. It 
came only gradually, and by dint of constant repetition and 
inculcation. In the meantime I made a beginning by doing 
some little mechanical work on my own occount. 

While attending the High Scl¥)ol, from 1817 to 1820, 
there was the usual rage amongst boys for spinning-tops, 
“ peeries,” and ‘^young cannon.” By means of rny father’s 
excellent foot -lathe I turned out the spinning*- tops in 
capital style, so much so that I became quite •noted 
amongst my school companions. They all wanted to have 
specimens of my productions. They would give any price 
for them. The peeries were turned with perfect accuracy, 
and the steel shod, or spinning pivot, was centred so as,to 
correspond exactly with the axis of the top. They could 
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spin twice as long as tlie bought peeriea When atlTull 
speed they would sleep/' that is, revolve without the 
slightest waving. This was considered liigli art as regarded 
top'Spinning. 

Flying-kites and tissue paper balloons were articles that 
I was somewhat famed for producing. There was a good 
deal of ipecial skill required for the production of a flying 
kite. It must be perfectly still and steady when at its 
highest fliglit in the air. Paper messengers were sent up 
to it along the string wliich held it to the ground. The 
top of the Calton Hill was the most favourite j)lace for 
onjoying this pleasant amusement. 

Another article for which 1 became equally famous was 
the manufacture of small brass cannon. These I cast ami 
bored, and mounted oii tlieir aiquopriate gun-carriages. 
They proved very effective, especially in the loudness of 
the report when fired. I also conveited large cellar-keys 
into a sort of hand cannon. A touch-hole was bortMl into 
the? barrel of tiie key, with a sliding brass collar tli.d 
allowed tlie key-guns to be loaded and primed and ready 
for firing. 

The [irincipal occasion on wliich the lu'ass cannon and 
Imiid guns were visetl was on the 4th of June —King ( leorge 
tlie Thini’s birthday. This was Slway.s cclebrat^^d with 
exuberant and noisy loyalty. Tiic guns of the Castle w^irc 
fired at noon, and the liumber of shots corresponded with 
the number of^years tliat the king had I’eigned. Tiio 
grand old Castle was envelo]>ed in smoko, and tlu; dis- 
cliarges reverberated lyong the streets and antoiig the 
surrountling hills. Everything was in holiday order. The 
coaches were hung with garlands, the sliop.s were orna- 
mented,* the troops were reviewed on Eriintsfiehl Links, 
and the citizens drank the king's health at the Cross, 
throwing the glasses over their shoulders. Tlie boys fired 
off gunpowder, or threw squibs or crackers from morning 
till night. It was one of the greatest schoolboy events of 
the year. 

My little brass cannon and hand-guns were very busy 
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during tibiat day. They were fired until they became quite 
hot. These were the pre-lucifer days. The fire to light 
tlie powder at the touch-hole was obtained by the use of a 
flint, a steel, and a tinder-box. The flint was struck 
sharply on the steel ; a spark of fire fell into the tinder- 
box, and the match of hemp string, soaked in saltpetre, 
was readily lit, and fired off the little guns. , 

I carried on quite a trade in forging beautiful little 
steels. I forged tliem out of old files, which proved 
excellent material for the purpose. I filed them up into 
neat and correct forms, and then hardened and tempered 
them, secu-ndum ariein, at the little furnace stove in my 
father’s workroom, where of course there were also a suit- 
able anvil, hammer, and tongs. I often made potent use 
of these steels in escaping from the ordeal of some severe 
task imposed upon me at school. The schoolmaster often 
d(‘})uted his authority to the monitors to hear us say our 
lessons. But wlieii 1 slyly exhibited a beautiful steel tlu^ 
ino*iiior could not maintain his grim sense of duty, and lie 
oft(m let me escape the ordinal of repeating some passage 
from a Latin school-book by obtaining possession of the 
article. I thus bought itiyself off. This system of bribery 
and corruption was no doubt shockingly improper, but as 1 
was not naturally endowed with the taste for learning 
and Greed:, 1 continued my liCtle diplomatic Lacks 
until I loft school. 

As I have said, I did not learn miy^li at the High 
School. My mind was never opened u]) by what was 
taught ifio there. It was a mere flatter of rote and cram. 

1 learnt by heart a number of featin rules and phi\1ses, but 
what I learnt soon slipped from my inemory. My young 
mind was tormented by the tasks set l)efbre me. * At the 
same time my hungry mind thirsted for knowledge of 
another kind. 

There was one thing, however, that I did learn at the 
High School. That was the blessings and advantages of 
friciudship. There were several of my schoolfellows of^a 
like disposition with myself, with whom T formed attacih- 
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ments which ended only with life. I may mention two of 
them in particular — Jemmy Patterson and Tom Smith. 
The former was the son of one of the largest iron founders 
in Edinburgh. He was kind, good, and intelligent. He 
and I were great cronies. He took me to his father’s 
workshops. Nothing could have been more agreeable to 
my tastps. For there I saw how iron castings were made. 
Mill-work and steam-engines were repaired there, and I 
could see the way in which power was produced and 
communicated. To me it was a most instructive school of 
practical mechanics. Although I was only about thirteen 
.at the time, 1 used to “lend a hand,” in which hearty zeal 
made up for want of strength. I look back to these days, 
especially to the Saturday afternoons spent in the work- 
shops of this admirably conducted iron foundry, as a most 
important part of my education as a mechanical engineer. 
I did not read about such things ; for words were of little 
use. But I saw and handled, and thus all the ideas in 
connection with them became permanently rooted in iny 
mind. 

Each department of the iron foundry was superintended 
by an able and intelligent • man, who was distinguished 
not only by his ability but for his steadiness and sobriety. 
The men were for the most part promoted to their foreman- 
sliip from tlie rank5, and had been brought up in the 
workshop from their b. yhood. They possessed a strong 
individuality o{ character, and served their employer 
faithfully and loyally. One of these excellent men, with 
whom I was frequently Jjrought into contact, was* William 
Watson! He took special charge of all that related to the 
construction and repairs of steam-engines, water-wheels, 
and mill-work generally. He was a skilful designer and 
drau^tsman, and an excellent pattern maker. His designs 
were drawn in a bold and distinct style, on large deal 
boards, and were passed into the hands of the mechanics 
to be translated by them into actual work. 

* It was no small privilege to me to stand by, and now 
and then hold the end of the long straight edge, or by 
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.some humble but zealous genuine help of mine contribute 
to the progress of these substantial and most effective 
mechanical drawings. Watson explained to me, in the 
most common-sense manner, his reasons for the various 
forms, arrangements, and proportions of the details of his 
designs. He was an enthusiast on the subject of Euclid ; 
and to see tlie beautiful problems applied by him in work- 
ing out his excellent drawings was to me a lesson beyond 
all price. 

Watson was effectively assisted by his two sons, who 
carried out their father’s designs in constructing the wood 
patterns after which the foundry-men or moulders reproduced* 
their forms in cast iron, while the smiths by their craft 
realised the wrought-iron portions. These sons of Mr. 
Watson wore of that special class of workmen called mill- 
wrights — a class now almost extinct, though many of the 
besi. known engineers originally belonged to them. They 
could worl^with equal effectiveness in wood or iron. 

Another foreman in Mr. Patterson’s foundry was called 
Lewis. He had special charge of the iron castings designed 
for architectural and ornamental purposes. He was a 
man of great^ taste and artistic? feeling, and I was able even 
at that time to appreciate the beauty of his designs. One 
of the most original characters about the foundry, however, 
wa« Johnie Symo. He took charge* of the old Boulton 
and Watt steam-engine, which gave motion to the machinery 
of the works. It also produced the blastjfor the cupolas, 
in which the pig and cast iron scrap was daily melted and 
cast into the various objects pr(Kiuced in the foundry. 
Johnie was a complete incarnation of technical kndwledge. 
He was the Jack-of-all-trades of the establishment ; and 
the standing counsel in every out-of-the-way case of manag- 
ing and overcoming mechanical difficulties. He was the 
superintendent of the boring machines. In those days the 
boring of a steam-engine cylinder was considered high art 
in excehis / Patterson’s firm was celebrated for the accuracy 
of its boring. * 

I owe Johnie Syme a special debt of gratitude, as it 
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was he who first initiated me into that most important of 
all technical processes in practical mechanism — tlie art of 
hardening and tempering steel It is, perhaps, not saying 
too much to assert that the successful practice of the 
mechanical arts, by means of which man rises from the 
savage to the civilised state, is due to that wonderful 
change.f ]\Ian began with wood, and stone, and bone ; he 
proceeded to bronze ainl iron ; but it was only by means 
of hardened steel that he could accomplish anything in 
arms, in agiiculture, or in architecture. The instant 
hardening wliich occurs on plunging a reddiot piece of stec ! 
•into cold water may well be described as mysterious. 
Even in these days, when science has defined the causes of 
so many phenomena, the reason of steel becoming liard on 
suddenly cooling it down from a red-heat, is a fact that no 
one has yet cxj/hiined. The steel may be tempered by 
modifying the degi’ee of lieat to whicli it is afterwards 
siil)jected. It may thus be toughened by sligli^Iy reheating 
the hardened steel ; the resoftening course is indicatetT by 
certain prismatic tints, which appear in a peculiar order of 
succession on its .surface. The skilful artisan thus knows by 
experience the exact point ‘Ht which it is necessary again 
to plunge it into cold water in order to secure the reqyuisitc 
combination of toughness and hardness to the steel required 
for his purposes. ‘ ^ * 

In all these matters-, my early instructor, Johnie Symo, 
gave me such information as proved of the greatest use to 
me in the after progre ss of my mechanical career. Johnie 
Syme was also the very incarnation of quaint sly* humour ; 
and when communicating •some of his iijpst valued arcana 
of practical mechanical knowledge he always reminded me 
of som6 of Ostade’s Dutchmen, by an almost indescribable 
sly Irumorous twinkle of the eye, which in that droll way 
stamped his information on my memory. 

Tom Smith was another of my attached cronies. Our 
friembship began at the High School in 1818. Our simi- 
larity of disposition bound m together. Smith was the 
son of an enterprising general merchant at Leith. His 
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father had a special genius for practical chemistry. He 
had established an extensive colour manufactory at Porto- 
bello, near Edinburgh, where he produced white lead, red 
lead, and a great variety of colours — in the preparation of 
which he required a thorough knowledge of chemistry. 
Tom Smith inherited his father’s tastes, and admitted me 
to share in his experiments, which were carried qn in a 
chemical laboratory situated behind his fathers house at 
the bottom of Leith Walk. 

We had a special means of communication. When 
anytliing particular was going on at the laboratory, Tom 
hoisted a white flag on the top of a high pole in his father^s , 
garden. Though I was more than a mile apart, I kept a 
look-out in the direction of the laboratory "with a spy-glass. 
My father’s house was at the top of Leith Walk, and 
Smith’s house was at the bottom of it. When the flag 
was hoisted I could clearly see the invitation to mo to 
^‘come down.’* I was only too glad to run down the Walk 
and^'oin inj^chum, and take part with him in some interest- 
ing chemical process. Mr. Smith, the hither, made me 
heartily welcome. He was pleased to see his son so mucli 
attached to me, and he perhapift believed that I was wortliy 
of his friendslup. We took zealous part in all tlie cliemical 
proceedings, and in thart way Tom was fitting himself for 
thejbusiness of his life. • 

Mr. Smith was a most gen&l tempered man. He was 
shrewd and quick-witted, like a native of York,* as he was. 

I received the greatest kindness from him as well as from 
his family. His house was like a njuseum. It was full of 
cabinets, in which were placed choice and interesting 
objects in natural •history, geology, mineralogy, and metal- 
lurgy. All were represented. Many of these specimens 
had been brought to him from abroad by his ship captains 
who transported his colour manufactures and other com- 
modities to foreign parts. 

My friend Tom Smith and I made it a rule — and in 
this we were encouraged by his father — that, so far as was 
possible, we ourselves should actually make the acids ana 
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other substances used in our experiments. We were not 
to buy them ready made, as this would have taken the 
zest out of our enjopnent. We should have lost the 
pleasure and instruction of producing them by aid of our 
own wits and energies. To encounter and overcome a 
difficulty is the most interesting of all things. Hence, 
though, often baffled, we eventually produced perfect speci- 
mens of nitrous, nitric, and muriatic acids. We distilled 
alcohol from duly fermented sugar and water, and rectified 
the resultant spirit from fusel oil by passing tlie alcoholic 
vapour through animal charcoal before it entered the worm 
of the still. We converted part of the alcohol into sul- 
phuric ether. We produced phosphorus from bones, and 
elaborated many of the mysteries of chemistry. 

The amount of practical information which we obtained 
by this system of making our own chemical agents was 
such as to reward us, in many respects, for the labour we 
underwent. To outsiders it might appear a very troul)le- 
some and roundabout way of getting at the finally desired 
result. But I feel certain that there is no better method 
of rooting chemical, or any other instruction, deeply in 
our minds. Indeed, I regr<?t that the same system is not 
pursued by young men of the present day They are 
seldom, if ever, called upon to extjrt their own wits and 
industry to obtain tfie requisites for their instruction. A 
great deal is now uad abo&t “ technical education ” ; but 
how little ther|} is -ji technical handiness or head work ! 
Everything is bought ready ramie to their hands ; and hence 
there is no call for individual ingenuity. 

I often observe, in shop-windows, every detail of model 
ships and model steam-engines, supplied ready made for 
those who are said to be” of an ingenious and mechanical 
turn. Thus the vital uses of resourcefulness are done 
away with, and a sham exliibition of mechanical genius is 
paraded before you by the young impostors — the result, 
for the most part, of too free a supply of pocket money, 
i have known too many instances of parents, led by such 
false evidence of constructive skill, apprenticing their sons 
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to ^oine engineering firm ; anti, after paying vast sums, 
fi]uling out that the i>retender comes out of the engineering 
shop witli no other practical acconiplislimeiit than that of 
cigar-smoking ! 

The truth is that the eyes and the fingers — the hare 
fingers — are the two principal inlets to sound practical 
instruction. They are the chief sources of trustwortliy 
knowledge as to all the materials and operations which the 
engineer has to deal >vith. No hook knowledge can avail 
for that purpose. The nature and properties of the 
materials must come in through the finger ends. Hence, 
I have no faith in young engineers who arc addicted tQ 
wearing gloves. Gloves, especially kid gloves, are perfect 
non-conductors of technical knowledge. This has really 
more to do wdth the efficiency of young aspirants for 
engineering success than most people are aware of. 



CnAPTER Yl. 

MECHANICAL BEGINNINGS. 

X LEIT the High School at the end of 1820. I carried 
with me a small amount of Latin, and no Greek. 1 do 
not think I was much the better for my small acquaintance 
with the dead languages. I wanted something more living 
and quickening. I continued my studies at private classes. 
Arithmetic and geometry were my favourite branches. 
The three first books of Euclid were to me a new intellec- 
tual life. They brought out my power of reasonhiig. They 
trained me mentally. They enabled me to arrive at correct 
conclusions, and to acquire a knowledge of absolute truths. 
It is because of this that I hjive ever since held the beauti- 
fully perfect method of reasoning, as exliibited in the exact 
method of arriving at Q.E.D., to bo one of the most satis- 
factory efforts and exercises of the human intellect. 

Besides visiting and takirfg part in the works at Patter- 
son's foundry, and joining in the chemical experiments at 
Smith's laboratory, my lather gave me every opportunity 
for practising the art of ^drawing. He taught mo to sketch 
with exactness every object^ whether natural or artificial, so 
as to enable the hand to accurately reproduce what the eye 
had seen. In order to acquire this almost invaluable art, 
which can serve so many valuable purposes in life, he was 
careful to educate my eye, so that I might perceive the 
relative proportions of the objects placed before me. He 
would throw down at random a number of bricks, or pieces 
of wood representing them, and set me to copy their forms, 
tneir proportions, their lights and shadows respectively. 



VI. 


GRAPHIC LANGUAGE. 


97 


1 have often heard him say that any one who could make 
a correct drawing in regard to outline, and also indicate by 
a few etfective touches the variation of lights and shadows 
of such a gi’oiip of model objects, might not despair of 
making a good and correct sketch of the exterior of York 
Minster ! 

My iather was an enthusiast in pniise of thi^ graphic 
language^ and I have followed his example. In fact, it 
formed a principal part of my own education. It gave me 
the power of recording observations with a few graphic 
strokes of the pencil, which far surpassed in expression any 
number of mere words. This graphic eloquence is one 
the highest gifts in conveying clear and correct ideas as to 
the forms of objects — wliether they be those of a simple 
and familiar kind, or of some form of mechanical construc- 
tion, or of tlie details of a fine building, or the characteristic 
features of a wide-stretching landscape. This accomplish- 
ment of accurate drawing, which I achieved for the most part 
in rtiy fatli^r’s Avork-room, served me many a good turn in 
future years with reference to the engineering work which 
became the business of my life. 

I was constantly busy. Mind, hands, and body wore 
kept in a stat5 of delightful and instructive activity. AMien 
not drawing, I occupied myself in my father’s workshop at 
tluj^lathe, tlie furnace, or the bench. •! gradually became 
initiated into every vaiiety o*f mechanical and chemical 
mani|)ulation. 1 made my own tools and ^constructed my 
chemical apparatus, as fiir as lay in my ])Ower. With 
respect to* the latter, I constructed .^very handy and efiect- 
ive blowpipe ai)paratus, consisting of a small aii* force- 
pump, connected fldtli a cylindrical vessel of tin plate. By 
means of an occasional use of the handy ])ump, it yielded 
such a fine steady blowpipe blast, as enal)led me to bend 
glass tubes and blow bulbs for thermometers, to analyse 
metals or mineral substances, or to do any other work for 
which intense heat was necessary. My natural aptitude 
for manipulation, whether in mechanical or chemical opera* 
tions, proved very serviceable to myself as well as to others ; 

H 
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and (as will be shown hereafter) it gained for me the friend- 
ship of many distinguished scientific men. 

But I did not devote myself altogether to experiments. 
Exercise is as necessary for the body as the mind. With- 
out full health a man cannot enjoy comfort, nor can he 
possess endurance. I therefore took plenty of exercise out 
of doors. I accompanied my father in his walks round 
Edinburgh. My intellect was kept alive during these 
delightful excursions. For sometimes my father was 
accomininied by brother -artists, whose conversation is 
alwa 3 "s so attractive ; and sometimes by scientific men, 
puch as Sir tTaines Hall, Professor Leslie, Dr. Brewster, and 
others. Whatever may have been my ot)portuiiities for 
education so-called, nothing could have better served 
the purpose of real education (the evolution of the mental 
faculties) than the opportunities I enjoyed while accom- 
panying and listening to the conversation of men distin- 
guished for their originality of thought and their higli 
intellectual capacity. This Avas a mental cultarc of ilm 
best kind. 

Udie volcanic origin of the beautiful scenery round 
Edinburgh was often the subject of tlieir conversation. 
Probably few visitors are awiU‘e that all thosle remarkable 
eminences, which give to the city and its surroundings so 
peculiar and romantic an aspect, are the results of tlie 
operation, during inconceiv«lbly remote ages, of volcanic 
force pcnetrtiting the caith’s crust by disruptive ])ower, 
and pouring forth streams of molten lava, now shrunk and 
cooled into volcanic rode. Tlie observant eye, opeiu'd by 
the light of >Science, can s^c unmistakable evid(mc(‘s of a 
condition of things which w'ere in actR)n at periods so 
remotci as, in coin])arison, to shrink up the oldest of human 
recor^ls into events of yesterday. 

1 had often the privilege of standing by and hearing the 
philosophic Leslie, Brewster, and Hall, discussing these 
volcanic remains in their actual presence ; sometimes at 
Arthur’s Seat or on the Cal ton Hill, or at the rock on 
which Edinburgh Castle stands. Their observations sank 



VI. 


VOLCANIC ACTION. 


99 


in(kilibly into my memory, and gave me the key to the 
origin of this grand class of terrestrial phenomena. When 
standing at the “Giant’s Hibs,” on the south side of 
Arthur’s Seat, I felt as if one of the grandest pages of the 
earth’s history lay open before me. The evidences of 
similar volcanic action abound in many other places near 
Edinburgh ; and they may be traced right across ^Scotland 
from the Bass Rock to Fingal’s Cave, the Giant’s Causeway 
in Antrim, and Slievh League on the south-west coast of 
Donegal in Ireland. 

Volcanic action, in some inconceivably remote j^eriod of 
tlie earth’s crust history, has been the Plough, and aftfir 
demudation l)y water, has been the Harroiv, by which the 
originally deep-seated mineral treasures of the globe have 
})een brought within the reach of njan’s industrial efforts. 
It has thus yielded him inexhaustible mineral harvests, and 
helped him to some of the most important material 
eiemonts in his progress towards civilisation. It is from 
thfe consideration that, while enjoying the results of these 
grand fundamental actions of the Creator’s mighty agencies 
in their picturescpie aspect, the knowledge of their useful 
results to man adds vastly t(\ the grandeur of the contem- 
plation of flicir aspect and nature. This great subject 
caused me, even at this early period of my life, to behold 
with special interest the first peep afe the structure of tlu' 
moon’s surface, as revealed tohne by an excellent Ramsden 
“ spyglass,” which my father possessed, and llius planted 
tlie seed of that earnest desire to scrutinise more minutely 
the moon’s wonderful surface, whic^ in after years I pursued 
by means of the powerful reflecting telescopes constructed 
by myself. 

To turn to another subject. In 1822 the loyalty of 
Scotland was greatly excited when George the Fourth paid 
his well-known visit to Edinburgli. It was then the second 
greatest city in the kingdom, and had not been visited by 
royalty for about 170 years. The civic authorities, and 
the inhabitants generally, exerted themselves to tlie utmost 
to give the king a cordial welcome, in spite of a certain 



100 


GEORGE THE FOURTH’S VISIT. 


CHAP. 


feeling of dissatisfaction as to his personal character. The 
recent trial and death of Queen Caroline had not been 
forgotten, yet all such recollections were suppressed in the 
earnest desire to show every respect to the royal visitor. 
Edinburgh was crowded with people from all parts of the 
country ; heather was arrayed on every bonnet and hat ; 
and the Reception was on the whole magnificent. Perhaps 
the most impressive spectacle was the orderliness of the 
multitude, all arrayed in their Sunday clothes. The streets, 
windows, and house-tops were crowded ; and the Calton 
Hill, Salisbury Crags, and even Arthur’s Scat itself, were 
covered with people. On the night before the arrival a 
gigantic bonfire on Arthur’s Seat lit up with a tremendous 
blaze the whole city, as well as the surrounding country. 
It formed a magnificent and picturesque sight, illuminating 
the adjacent mountains as well as the prominent features 
of the city. It made one imagine that the grand old 
volcanic mountain had once more, after a rest of some 
liundreds of thousands of years, burst out a^^aiii in *its 
former vehemence of eruptive activity. 

There were, of course, many very distinguished men 
wlio took part in the pageant of the king’s entry into 
Edinburgli, but none of them had their presence more 
cordially acknowledged than »Sir Walter Scott, who never 
felt more proud of “his own romantic town ” than he did 
upon tins occasion. It is unnecessary to mention the 
many interesting featir. -s of the royal reception. Tlie 
king’s visit lasted for .s^'vjn or eiglit days, and everything 
l)assed off loyally, orderly, happily, and successfully. 

Shortly after this time there was a great deal of distn'ss 
among the labouring classes. All the manhfactiiring towns 
were short of employment, and the weavers and factory- 
worktiTS were thrown in)on the public. Many of the work 
men thought tliat politics were the causes of their siifibring. 
Radical clubs were formed, and the Glasgow weavers began 
to drill at nights in the hopes of setting things to rights 
by means of physical force. A large number of the starving 
weavers came to Elin burgh. A committee was formed, 
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aii^ contiibutions were collected, for tlie purpose of giving 
them temporary em[)loyment. They were set to work to 
make roads and walks round the Cal ton Hill and Salisbury 
Crags. The fine walk immediately under the ])recipitous 
crags, which opens out such perfect panoramic views of 
Edinburgh, was made by these j^oor fellows. It was hard 
work for their delicate hands and fingers, whigh before 
had been accustomed only to deal with threads and soil 
fabrics. They were very badly suited for handling the 
mattock, shovel, and hand-barrow. The result of their 
labours, however, proved of great advantage to Edinburgh 
in opening up the beauties of its scenery. The road round 
the crags is still called “ The Ihidical Hoad.” 

Let me here mention one of the most memorable inci- 
dents of the year 182i. I refer to the destructive fire 
which took place in tlie old town of Edinburgh. It broke 
out in an apartment situated in one of the highest piles of 
1 louses in^the High Street. In spite of every effort of the 
i'iiernen the entire pile was gutted and destroyed. The lire 
was thought to be elfectually aiTcsted ; but towards the 
afternoon of the next day smoke was observed issuing from 
the upper gart of tlie steeple of the Tron Cliurch. The 
steeple was built of timber, covered with lead. There is 
never smoko but there is fire ; and at last the flames burst 
fcMTh. The lieight of the ^ spire was so lofty that all 
attempts to extinguish the lire were liopelcss. The lead was 
soon melted, and rushed in streams into ^he street below. 
At length the whole steeple fell down with a frightful crash. 

I hafipencd to see the first outbreak of this extraordinary 
fire, and I watched its progtess to its close. •Burning 
mnbers were carried by the wind and cominimicatcd the 
fire to neighbouring liouses. The last outburst took place 
one night about ten. All the fire-engines of Edinburgh and 
the neighbourhood were collected round the buildings, 
and played water upon the flames, but without effect. 
Whole ranges of lofty old houses were roaring with fire. 
In the course of two or three hours, several acres, coveasd 
by the loftiest and most densely crowded houses in the 
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High Street, were in a blaze. Some of them were^* of 
tliirteeu stories. Floor after floor came crashing down, 
throwing out a blaze of embers. The walls of each house 
acted as an enormous chimney — tlie windows acting as 
draught-holes. Tlie Avails, under the intense heat, were 
fluxed and melted into a sort of glass. The only inetliod 
of stopping the progress of the fire was to pull down tlie 
neighbouring houses, so as to isolate the remaining parts 
of the High Street. 

As the jiarapet of the grand old tower of the High 
Church, St. Ciles, Avas near the site of tlie fire, — so near as 
to enable one to look down into it, — niy fatlier obtained 
jiermission to ascend, and I Avith him. When Ave cmei’ged 
from the long dark spiral stairs on to the iilatform on the 
top of the tower, aa^c found a select party of the most dis- 
tinguished inliabitants looking down into the vast area of 
fire ; and prominent among them Avas Sir Walter Scott. 
At last, after three days of tremendous efforts, t|ic lire Avas 
subdued ; but not till after a terrilile destruction of pro- 
perty. The great height of the ruined remains of the piles 
of houses rendered it impossible to have tlicm removed l>y 
the ordinary means. After .^‘veral fruitless aftempts with 
chains and ropes, worked by capstans, to pull them down, 
gunpowder Avas at last resorted to. Mines Avere dug under 
each vast pile; one* or two^ barrels of gunpowder wore 
placed into and fired; and then tlie before solid 

masses came tumbling Jown amidst clouds of dust. The 
management of this liazdidous but eventually safe process 
Avas conducted by Captain Basil Hall. He ordered a crew 
of sailorl to be brought u]> ffom the maii-of-war guardsliij) in 
the Firth of Forth ; and hy their united efforts the (hjsti’uc- 
tion of the ruined Avails Avas at last successfully accomplished. 

In the autumn of 1823, Avlien I Avas fifteen years old, I 
had a most deliglitful journey Avith my father. It Avas the 
first occasion on Avhich I had been a considerable distance 
from home. And yet the journey was only to Stirling. 
My father had received a commission to paint a view of 
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the*castle as seen from the ruins of Cambuskenneth A})bey, 
situated a few miles from the town. We started from 
Newliaven by a small steamboat, passing, on our way up 
the Firth, Queensferry, Culross, and Alloa. We their 
entered the windings of the river, from which I saw the 
Ocliils, a noble range of bright green mountains. The 
passage of the steamer through the turns and windings of 
the Forth was most interesting. 

We arrived at Stirling, and at once proceeded to Cam- 
buskeiineth Abbey, where there was a noble old Gothic 
tower. This formed tlie foreground of my father’s careful 
sketch, with Stirling Castle in the background, and Ben 
Ijomond with many other of the Highland mountains in 
tlie distance. As my father wished to make a model of 
the Gothic tower, he desired me to draw it carefully, and 
to take the (limensions of all the chief parts as well as to 
make detailed sketches of its minor architectural features. 
It was a delightful autumn afternoon, and, before the day 
lia*l closetf, our work at the abbey was done. We returned 
to Stirling and took a 'walk round the castle to see tlie elTect 
of tlie sun setting behind the Highland mountaiiis. 

Next morning we visited. the castle. I was much in- 
terested wiEh the interior, especially with a beautifully 
decorated Gothic oratory or private chapel, used by the 
S(^ttish kings when they resided at Stirling. The oratory 
had been converted with gr^it taste into an ante-drawing- 
room of the governor’s house. The exquisitb decorations 
of this chapel were the first specimens of l^otliic carving in 
oak that I had ever seen, and ^hey seemed to put our 
modern carvings to shame. ^ •The Great Hall, wJiere tlie 

^ This exquisite sjteciinen of a carved oak Gothic apfivtinoiit had a 
terrible incident in Scottisli history connected witli it. It wag in this 
place that The Douglas intruded his presence on James the Third, 
lie urged his demands in a violent and threatening manner, and after- 
wards laid hands upon the king. The latter, in defcmliiig himself 
with Ids dagger, wounded the Douglas mortally ; and to get rid of the 
body the king cast it out of the window of the chapel, ^vhere it fhll 
down the preci{)itous rock underneath. The chapel has since .l»en 
destroyed by fire. 
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Scottish Parliament used to meet, was also very interesting 
as connected with the ancient history of the countiy. 

From Stirling we walked to Alloa, passing the pictur- 
esque cascades rushing down the clefts of the Ochils. We 
put up for the night at Clackmannan, a very decayed and 
melancholy-looking village, though it possessed a fine 
specimen of the Scottish castellated tower. It is said that 
Kobert feruce slept here before the Battle of Bannockburn. 
But the most interesting thing that I saw during the 
journey was the Devon Ironworks. I had rejid and heard 
about the processes carried on there in smelting iron ore 
and running it into pig-iron. The origin of the familiar 
trade term “ pig-iron is derived from the result of the 
arrangement most suitable for distributing the molten iron 
as it rushes forth from the opening made at the bottom 
part of the Idast-furnace, Avhen, after its reduction from 
the ore, it collects in a fluid mass of several tons weight. 
Previous to “ tapping ” the furnace a great central channel 
is made in the sand-covered floor of the forge ; this centVal 
channel is then subdivided into many lateral branches or 
canals, into which the molten iron flows, and eventually 
liaidens. 

The great steam-engine that worked the blast furnace 
was the largest I had ever seen. A singular expedient was 
employed at these wot’ks, of using a vast vault hewn in ^he 
solid rock of the hillside for t?lie purpose of storing up the 
blast i)ioduc(fd b^ the engines, and so equalising the p]*es- 
sure ; thus turning a mountain side into a reservoir for the 
use of a blast-furnace. This seemed to me a daring and 
wonderful engineering feat. 

We waited at the w^orks until the ‘iisual time had 
arrived for letting out the molten iron which had been 
accunqilating at the low'cr part of the blast-furnace. It 
was a fine sight to see the stream of white-hot iron flowing 
like w^ater into the large gutter immediately before the 
opening. From this the molten iron flowed on until it 
filled the moulds of sand which branched off from the 
central gutter. The iron left in the centre, when cooled 
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anrf broken up, was called sow metal, while that in the 
branches was called pig iron ; the terms being derived from 
the appearance of a sow engaged in its maternal duties. 
Tlie pig-iron is thus cast in handy-sized pieces for the 
purpose of being transported to other iron foundries ; while 
tlie clumsy sow metal is broken up and passes through 
another process of melting, or is reserved for fouiylry uses 
at the works where it is produced. After inspecting witli 
great jdeasure the machinery connected with the foundry, 
we took our leave and returned to Edinburgh by steamer 
from Alloa. 

Shortly after, I had tlie good fortune to make the acv 
(juaintance of Robert Raid, the well-known mining engineer, 
lie was one of the most kind-hearted men I have ever 
known, lie was always ready to communicate his know- 
ledge to young and old. His sound judgment and long 
practical exi»ericnce in regard to coal-mining and the 
various machinery connected with, it, rendered him a man 
of*great importance in the northern counties, wliere his 
advice was eagerly sought for. Resides his special know- 
ledge, he had a large acquaintance with literature and 
science. He was bright, lively, and energetic. He was a 
living reconf of good stories, and in eveiy circle in which 
he moved ho was the focus of cheerfulness. In fact, there 
w(^ no greater social favourite in EcKnburgli thaji Robert 
Raid. 

Raid was very fond of young 2)eople,^ and he became 
much attached to me. He used to come to my father’s 
house, ifnd often came in to see \Khat I was about in the 
work-room. He was rejoiced to see the earnest anil indus- 
trious manner m which I was employed, in preparing 
myself for my proposed business as an engineer. Ho 
looked over my tools, mostly of my own making, and gave 
me every encouragement. When he had any visitors he 
usually brought them and introduced them to me. In 
this way I had the happiness to make the acquaintance of 
Robert Napier, Nelson, and Cook, of Glasgow; and jn 
after life I continued to enjoy their friendship. It would 
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be difficult for me to detail the acts of true disinterested 
kindness which I continued to receive from this admirable 
man. 

Oil several occasions he wished me to accompany him 
on his business journeys, in order that 1 might see some 
works that would supply me with valuable information. 
He had< designed a powerful pumping engine to drain more 
effectually a large colliery district situated near Bannock- 
burn — close to the site of tlie great battle in the time of 
Kobert the Bruce. He invited me to join him. It was 
with tlie greatest pleasure that I accepted his invitation ; 
dor there would be not only the iileasure of seeing a noble 
jiiecc of steam machinery brought into action for tlie first 
time, but also the enjoyment of viKsiting tlie celebrated 
Carron I vo i \ works. 

The Carron Ironworks are classic ground to engineers. 
Th<^y are associated with the memory of Boebuck, Watt, 
and Miller of Dalswintoii. Tor there Boebuck and Watt 
began the first working steam-engine ; Miller applied the 
steam-engine to the purposes of navigation, and invented 
the Carronade gun. The works existed at an early period 
ill the history of British iron manufacture. ^Mucli of the 
nuichinery continued to be of wood. Although effective 
in a general way it was monstrously cumbrous. It gave 
the idea of vast poWer and capability of resistance, while 
it was far from being so in reality. It was, however, 
truly imjKising ^iiid impres.sive in its effect upon strangers. 
When seen partially lit up by tlie glowing masses of white- 
hot iron, with only tlm rays of bright sunshine gleaming 
through a few liolcs in the n-oof, and the dark, black, smoky 
vaults in which the cumbrous machinery was heard rum- 
bling away in the distance — while the moving jiarts were 
dimly seen through the murky atmosphere, mixed with 
the sounds of escaping steam and rushes of water ; witli 
the half-naked men darting about with masses of red-hot 
iron and ladles full of molten cast-iron — it made a power- 
£ul impression upon the mind. 

I was afterwards greatly interested by a collection of 
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old armour, dug up from the field of the Battle of Bannock- 
burn close at hand. They were arranged on the walls of 
tlie house of the manager of the Carron Ironworks. There 
were sw’ords, daggers, lances, battle-axes, shields, and coats 
of cliain-arinour. Some of the latter were whole, others in 
fragmentary portions. I was particularly interested with 
the admirable workmanship of the coats of mail. Tiie iron 
links extended from the covering of the head to the end of 
the arms, and from tlie shoulders down to the hips, in one 
linked iron fabric. Tlie beauty and exactness with wliich 
this chaiu-armour had been forgi d and built u[) were truly 
wondeiful. There must have been “giants in those days.”. 
Tin's grand style of armour was in use from the time of 
the Conquest, and was most effective in the way of pro- 
tection, as it was fitted by its flexibility to give full play 
to the enei’getic action of the wearer. It was infinitely 
superior to the senseless plate-armour that was used, at a 
subsequent period, to encase soldiers like lolistcrs. The 
cham-armour I saw at Carron left a deep impression on my 
mind. I never see a bit of it, or of its representation in 
the figures on our grand tombs of the thirteenth century, 
hut I think my first sight*of it at Carron and of the 
tremendous conflict at Bannockburn. 

Kcniernbering, also, the impressive sight of the pictur- 
esque fire-lit halls, and the terriblTv looking, cumbrous 
machinery which I first bclickl on a grand scale at Carron, 
I have often regretted that some of our arti|?ts Jo not follow 
up the exainjile set them by tlvat admirable painter, Wright 
of Derby, and treat us to tlie pictiwes of some of our grt'at 
ironworks. Thej not only abound with the eleiifents of 
the picturesque in its highest sense, but also set forth the 
glory of the useful arts in such a way as Avould worthily 
call forth the highest power of our artists. 

To return to my life at Edinburgh. I was now seven- 
teen years old. I had acquired a considerable amount of 
practical knowledge as to the use and handling of mccliani- 
cal tools, and I desired to turn it to some account. I wj^s 
able to construct working models of steam-engines and 
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other ap[>iiiatus required for the illustration of meclianical 
subjects. 1 l)egaii with making a small working steam- 
eiigiiie for the purpos(‘. of grinding the oil colours used by 
my father in his artistic ivork. The result was quite 
satisfactory. Many j)ersons came to see my active little 
steam-engine at work, and they were so j)Iea.si‘d with it 
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tliat I rec(u*ve<l .sev(!ral orders for small woiksho]j engines, 
and also for some niodcfis of steam-engiii(‘s to illiisirute the 
subjects taught at M<!chaifics’ Institution^. 

J contriveil a sectional model of a complete condensing 
steani-(mgine of the }>eam and parallel motion construction. 
The •model, as seen from one si<le, (exhibited t^very external 
detail in full and due action when the flywheel was moved 
round by hand ; while, on the other or sectional side, every 
detail of the interior was seen, with th(i st(*am-va,lves and 
air-pump, us well as tlie motion of the ])iston in the cylinder, 
with the construction of the piston and the stuffing box, 
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together with the slide-valve and steam passages, all in due 
position and relative movement. 

The first of these sectional models of tlie steam-engine 
was made for the Edinburgh School of Arts, where its uses 
in instructing mechanics and others in the application of 
steam were highly appreciated. The second was made for 
Professor Leslie, of the Edinburgh University, fo^ use in 
Ills lectures on Natural Philoso|)hy. The professor had, at 
his own private cost, provided a complete and excellent 
set of apparatus, wdiich, for excellent Avorkinanship and 
admirable utilit}^, had never, I bclicvT>, been provitled for 
the service of any university. He was so jileased with my 
addition to his class-room a})paratus, that, besides express- 
ing his great thanks for luy services, he most handsomely 
jircsentcd me with a free ticket to his Natural Philosophy 
class as a regular student, so long as it suited me to make 
use of his instruction. But far beyond this, as a reward 
foi- my earnest endeavours to satisfy this truly great 
pliiftisophei^ was the kindly manner in which he on all 
oc asions communicated to me conversationally his original 
and niast(‘rly views on the groat fundamental princi[)les of 
Natural Philosojhy — esjiecially as regarded the principles 
of Dynamics and the Philosophy of Mechanics. The clear 
views which he communicated in Ids conversation, as well 
as yi his admirable lectures, vividl)r» illustrated ])y the 
experiments which he had driginated, proved of great 
advantage to me; and I had every n'asonj^o Consider his 
friendship and his teaching as amongst the most important 
elements •in my future success as a practical eugimHU'. 

Having ndm-red to the Ediulvurgh School of Art;*, 1 feel 
it necessary to s%y something about the origin of that 
excellent institution. A committee of the most distin- 
guished citizens of Edinburgli was formed for the }uu^>osc 
of instituting a college, in wddcli working men and 
mechanics might po.ssess the adviuitages of instruction in 
the prin(;ij)les on which their various occupations were 
conducted. Among the committee wore Leonard Horner^ 
Francis Jeffrey, Henry Cockburn, John Murray of Hend^r- 
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land, Alexander Bryson, James Milne, John Miller, the 
Lord Provost, and various members of the Council. Tlieir 
efforts succeeded, and the institution was founded. The 
classes were opened in 1821 , in which year I became a 
student. 

In order to supply the students, who were chiefly young 
men of the working class, with sound instruction in the 
various branches of science, the lectures were delivered and 
the classes were superintended by men of established ability 
ill their several departments. This course was regularly 
pursued from its fundamental and elementary principles to 
the highest point of scientific instruction. Tiie consecutive 
lectures and examinations extended, as in the University, 
from October to May in each year’s session. It was, in 
fact, our first technical college. In these later days, wlien 
so many of our so-called Meclianies’ Institutes are merely 
cheap reading-clubs for the middle classes, and the lectures 
are delivered for the most part merely for a pleasant 
evening’s amusement, it seems to me that we liSve greatly 
departed from the original design with wliicli Mechanics’ 
Institutions were founded. 

As the Edinburgh School of Arts was intended for the 
benefit of mechanics, the lectures and classes* were held in 
the evening after the day’s work was over. The lectures 
on chemistry were given by Dr. Fyfe — an excellent man. 
His clearness of style, his* successful expei’iments, and 
the careful •and graphic method by Avhich he carried his 
students from the first fundamental principles to the 
highest points of chemical science, attracted a crowded and 
attentiAse audience. Not bsss interesting were tlie lectures 
on Mechanical Philosophy, which in my tiftie were delivered 
by Dr. Lees and Mr. Buchanan. The class of Geometry 
and JVIathematics was equally well conducted, though the 
atondance was not so great. 

building which the directors had secured for the 
lecture-nJ] and class-rooms of the institution was situated 
at the lower ''tid of Niddry Street, nearly under the great 
ardi of the So\th Bridge. It had been built about a 
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hundred years before, and was formerly used by an associ- 
ation of amateur musicians, who gave periodical concerts 
of vocal and instrumental music. The orchestra was now 
converted into a noble lecture table, with accommodation 
for any amount of apparatus that might bo required for 
tlie purposes of illustration. The seats were arranged in 
the body of the hall in concentric segments, with the lecture 
tal)Ie as their centre. In an alcove right opposite tlie 
lecturer might often be seen the directors of the institution 
— JellVcjq Horner, Murray, and others — who took every 
opportunity of dignifying by their presence this noble 
gathering of earnest and intelligent working men. 

A library of scientific ])ooks was soon added to tlie 
institution, by purcliases or by gifts. Such was tlie eager- 
ness to liave a chance of getting the book you w'anted tliat 
I rerneinlier standing on many occasions for some time 
amidst a number of applicants awaiting the opening of the 
door on an evening library night. It was as crowded as if 
I Ifad bociT standing at the gallery door of the theatre on 
a night when some distinguished star from Loudon was 
about to make liis appearance. There was the same eager- 
ness to get a good place in the lecture-room, as near to the 
lecture table*as possible, csj>eeially on tlie chemistry iiiglits. 

I continued my regular attendance at this admirable 
institution from 1821 to 1820. I am glad to find that it 
still continues in active operatfon. In November 1880 the 
number of students atDmding the Edinburgh School of Arts 
amounted to two thousand live liundred ! T have been led 
to this iM’olix account of the lieginnjng of the institution by 
the feeling that I owe a deep debt of gi'atitude ta it, and 
because of tlie •instructive and intellectually enjoy alilo 
evenings which I spent there, in fitting myself for entering 
upon the practical work of my life. 

The successful establishment of the Edinburgh School 
of Arts had a considerable effect throughout the country. 
Similar institutions were established, lectures were do 
livered, and tlie necessary illustrations were acquired- 
above all, the working models of the steam-engine. Th&re 
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was quite a run upon me for supplying them. My third 
working model was made to the order of Robert Bald, for 
the purpose of being presented to the Alloa Mechanics’ Insti- 
tute ; the fourth was manufactured for Mr. G. Buchanan, 
who lectured on mechanical subjects throughout the 
country ; and the fifth was supplied to a Mr. Ofile 3 ^, an 
English ^gentleman who took a fancy for the model when 
he came to purchase some of my father’s works. 

The price I charged for my models was £10 ; and with 
the pecuniary results I made over one-third to my father, 
as a sort of help to remunerate liini for my “keep,” ancl 
5 ^dth the rest I purcliased tickets of admission to certain 
classes in the University. I attended the Chemistry course 
under Dr. Hope ; the Geometry and Mathematical course 
under Professor Wallace ; and the Natural Philosophy course 
under my valued friend and patron Professor Leslie. 
What with my attendance upon the classes, and my work- 
shop and drawing occupations, my time did not hang at all 
heavy on my hands. * 

I g<.)t up early in the mornings to work at rny father’s 
lathe, and 1 sat up late at night to do the brass castings in 
my bedroom. Some of this, however, 1 did during the 
day-time, when not attending tlie University classes. The 
way in which I converted my bedroom into a brass foundry 
was as follows : I tofek up the caipet so that thc^re might 
be nothing l)ut the bare boards to be injured l>y the heat. 
My furnace in the grate ^vas made of four plates of stout 
sheet-iron, lined vvitli fin^-brick, corner to corner. To get 
the requisite sharj) draught 1 bricked up with single bricks 
tlie froiit of tlic fireplace, hiiiving a hole at the back of the 
furnace for the sliort pi})e just to fit intcf. Tlie fuel was 
generally gas coke and cinders saved from the kitchen. 
The heat I raised was su[)erb — a white heat, sufficient to 
melt in a crucible six or eight pounds of brass. 

Then I bad a box of moulding sand, wliere the moulds 
were gently rammed in around the pattern previous to the 
casting. But how did I get my brass ? All the old brass- 
wotks in my father’s workshop drawers and boxes were 
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laid under contribution. This brass being for the most 
part soft and yellow, I made it extra hard by the addition 
of a due proportion of tin. It was tlien capable of re- 
taining a fine edge. When I had exhausted the stock of 
old brass, I had to buy old copper, or new, in the form 
of ingot or tile copper, and when melted I added to it 
one- eighth of its weight of pure tin, which yielded the 
strongest alloy of the two metals. When cast into any 
required form this was a treat to work, so sound and close 
was the grain, and so durable in resisting wear and tear. 
This is the true bronze or gun metal. 

When melted, the liquid brass was let into the openings 
until the whole of the moulds were filled. After the metal 
cooled it was taken out ; and when tlie room was sorted 
up no one could have known that my foundry operations 
liad l)cen carried on in my bedroom. My brass foundry 
was right over my father s bedroom. He had forbidden 
me to work late at night, as I did occasionally on the sly. 
Solnetimcs when I ought to have been asleep I was detected 
by the sound of the ramming in of the sand of the 
moulding boxes. On such occasions my father let me know 
that I was disobeying his orders by rapping on the ceiling 
of his bedroom with a slight wooden rod of ten feet that 
ho kept for measuring purposes. But I got over that 
difjjculty by placing a bit of old carp(?t under my moulding 
boxes as a non-conductor of sound, so that no ramming 
could afterwards be heard. My dear igiotlier also was 
afraid that I should damage my health by working so con- 
tinuously. She would come into workroom late in the 
evening, wlien I was working at the lathe or the vice, and 
say, Ye’ll kill Jerself, laddie, by working so liard and so 
late.” Yet she took a great pride in seeing me so busy 
and so happy. 

Nearly the whole of my steam-engine models were made 
in my father’s workroom. His foot-lathe and stove, to- 
gether with my brass casting arrangements in my bedroom, 
answered all my purposes in the way of model makii^. 
But I had at times to avail myself of the smithy and 

I 
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foundry that my kind and worthy friend, George Douglass, 
had established in the neighbonrliood. He had begun 
business as “a jobbing smith,’* but being a most intelligent 
and energetic workman, he shot ahead and laid the founda- 
tions of a large trade in steam-engines. When I had any 
part of a job in hand that was beyond tlie capabilities of 
my fatljer’s lathe, or my bedroom casting apparatus, I 
immediately went to Douglass’s smithy, where every oppor- 
tunity Avas afforded me for carrying on my lai’ger class of 
work. 

His place Avas only about fiA^e minutes’ Avalk from my 
father’s house. I had the use of his large turning-lathe, 
Avhich Avas mucli more suitable for or heavy Avork than 
the lathe at liomc. When any considerable bit of steel or 
iron forging liad to be done, a forg<? fire and anAul Avere 
ahvays placed at my service, in makinf'’ rny llyAvheels for 
the sectional models of steam-engines I liad a I’athcr neat 
and handy way of constructing them. Tlie boss of the 
wheel of ])rass was nicely bored ; tlie arm-holes Avere care- 
fully drilled and tapiMl, so as to allow the arms Avhicli I had 
turned to be screwed in and appear like neat columns of 
round Avrought iron or steel scrcAved into the boss of the 
fiyAvheel 

In return for the great kindness of George Douglass in 
allowing me to have«tlie use of his foundry, I resolved to 
present him with a spec^merf of my handiwork. I desired 
to try my pOAvers in making a more powerful steam-engine 
til an 1 had as yet attempted to construct, in order to drive 
the large turning-lathe ^and the other tools and machinery 
of his small foundry. I accordingly set to Avork and con- 
structed a direct-acting, high-pressure stc^m-engine, with a 
cylinder four inches in diameter. I use the term Direct- 
acting, because I dispensed with the beam and parallel 
motion, which Avas generally considered the correct mode 
of transferring the action of the piston to the crank. 

The result of my labours was a very efficient steam- 
engine, which set all the lathes and mechanical tools in 
bi*isk activity of movement. It had such an enlivening 
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effect upon the worknien that George Douglass aftcrwanls 
told mo that the busy hum of the wlieels, and the active, 
smooth, rhythmic sound of the merry little engine ha<l, 
through some sympathetic agency, so quickened the ><troke 
of every hammer, chisel, and fde in his workmen’s hands, 
that it nearly doubled the output of work for the same 
wages ! 

The sympathy of activity acting upon the workmen’s 
liands cannot be better illustrated than by a story told me 
l)y my father. A master tailor in a country town employed 
a number of workmen. They had been to see some tragic 
melodrama performed by some players in a booth at the 
fail'. A very slow, doleful, but catching air was phiy(Ml, 
which so lai(l hold of the tailors’ fancy tliat for some time 
after they were found slowl}'- whistling or humming the 
doleful ditty, the movement of their needles keeping time 
to it; the result was that the clothing that should have 
been sent home on Saturday was not finished until the 
AV^dnesdfiy following. The music had done it ! The 
master tailor, being something of a philosopher, sent his 
men to the play again ; but he arranged that they should 
l)e treated with lively merry airs. The result was that the 
lively airs Tlisplaccd the doleful ditty ; and the tailors’ 
needles again reverted to even more than their accustomed 
qu^kness. 

However true the story may be, it touches an important 
principle in regard to the stimulation of^ activity by tlie 
ra[)id movements or sounds of machinery, which infliience 
every workman witliin their sight eg* hearing. We all know 
the influence of a quick merry air, played by fife and drum, 
upon the step and marching of a regiment of soldiers. It 
is the same with the quick movements of a steam-engine 
upon the activity of workmen. 

I may add that my worthy friend, George Douglass, de- 
rived other advantages from the construction of my steam- 
engine. Being of an enterprising disposition he added 
another iron foundry to his smaller shops ; he obtained 
many good engineering tools, and in course of time he began 



JAilES NASMYTH’3 EXPAy^OMETER, lS2o. 


THE EXPANSOMETER 



to make steam-engines for agriculttiral 
purposes. These were used in lieu of 
horse ])ower for thrashing corn, and 
|)crforining several oj)Ci‘ations that used 
to be done l)y hand laljour in the farm- 
yards. Orders came in rapidly, and 
before long the chimneys of Douglass’s 
steam-engines were as familiar in the 
country round Edinburgli as coi*n stacks. 
AH the large farms, cspeciaHy in Alid- 
lothiaii and East Lotliian, were supplied 
with his steam-engines. Tlie business of 
Oeorge Douglass became V(ny large ; 
and in course of time lie was (uiabled to 
retire with a considei’alOc fortum'. 

In addition to the steam-engine which 
1 presented to Douglass, I received an 
order to make another from a manu- 
facturer of braiding. Ilis maohiiuis bad 
before beim drivaui l>y hand labour; but 
as his business extended, the manulVicturei 
ein]>loyed me to furnish him Avith an 
engine of tAvo-horsc poAvei’, wliich Avas 
duly constructed and set to work, and 
gifA^o him the highest satisfaction. , 

I may here mention that one of my 
] earliest ittempts at original coiitriA^ance 
j Avas an Expansometer — an instrument 
for nw*a sinking in bulk all metals ^ind solid 
substances. The object to be experi- 
menti'd on Avas introcfucod into a tube 
of brass, Avitli as much water round it 
as to till the tube. "The apparatus Avas 
then plunged into a A^essel of lioiling 
Avater, or heated to boiling point ; AA^lien 
the total expansion of the bar Avas 
measured by a gi*aduated scale, as seen 
in the annexed engraving. By this simple 
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Mieans the expansion of any material might he ascertained 
under various iiicreirients of heat, say from GO'' to *212'. 
It was simply a tliermometcr, the mass marking its o>\'n 
expansion. Dr. h>rewster Avas so much pleased witli tlio a])' 
paratus that lie descrihed it and figured it in the Edinhiinjh 
Fhilosopliieal JouriK.d, of which he was then editor. 

About the year 1827, when I Avas nineteen yftars old, 
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tlic suliject of .st 4 *a,m carriages to run u})on common i*oads 
(•ccujiied considerahle attention. Sevend engineers and 
meidianical s(;hcniei’s liad tried their liands, hut as yet no 
suhstantial results liad come of their attem])ts to solve the 
problem. Like others, I tried my hand. J Iaving made a 
small Avorking model of a steam -carriage, I exliibited it 
l)efore tlic memhers of the Scottish Society of Arts. Th(i 
performance of this active little machine Avas so gi'atifyirtg 
to tlie Society that they reuuestod me to construct one of 
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such power as to enable four or six persons to be conveyed 
along the ordinary roads. The members of the Society, in 
their individual capacity, subscribed £60, which they placed 
in my hands as the means for carrying out their project. 

I accordingly sot to work at once. I liad the heavy 
parts of the engine and carriage done at Anderson’s 
foundry !it Leith. There was in Anderson’s employment a 
most able general mechanic named Kobert Maclaiighlan, 
who had served his time at Carmichaels’ of Dundee. 
Anderson possessed some excellent tools, which enabled me 
to proceed rapidly with the work. Besides, he was most 
fHendly, ond took much delight in being concerned in my 
enterprise. This ^M)ig job” was executed in about four 
months. The steam carriage was completed and exhibited 
before the members of the Society of Arts. Many success- 
ful trials were made with it on the Qiieensferry Iload, near 
Edinburgh. The runs were generally of four or five 
miles, with a load of eight passengers sitting oji benclres 
al)Out three hict from the ground. 

The experiments wore continued for nearly three months, 
to tlie great satisfaction of the members. I may mention 
that in my steam-carriage I einployed the waste steam to 
create a blast or draught by discharging it into the short 
cliinmey of the l)oiler^at its lowest part, and found it most 
effective. I was not at that time aware that Geoige 
Steplienson and others had adopted the same method ; but 
it was afterwardiS gratifying to me to find that I had been 
correct as regards the important uses of the steam blast in 
the chimney. In fact, if is to this use of the waste steam 
that we owe the practical success of the Wcomotive- engine 
as a tractive power on railways, especially at high speeds. 

The Society of Arts did not attach any commercial value 
to my steam road-carriage. It was merely as a matter of 
experiment that they had invited me to construct it. When 
it {)roved successful they made me a present of the entire 
apparatus. As I was anxious to get on with my studies, 
afid to prepare for the work of pi'actical engiiieeriug, I 
proceeded no further. I broke up the steam-carriage and 
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sold the two small high-pressure engines, provided with a 
compact and strong boiler, for £G7, a sura which more than 
defrayed all the expenses of the construction and working 
of the machine. 

I still continued to make investigations as to the powers 
and capabilities of the steam-engine. Tliere were numerous 
breweries, distilleries, and other establishments, noar Edin- 
burgh, where such engines were at work. As they were 
made by different engineers, T was desirous of seeing them 
and making sketches of them, especially when there was 
any special peculiarity in their construction. 1 found this 
a most favourite and instructive occupation. The engine 
tenters became very friendly with me, and they were always 
glad to see me interested in them and their engim^s. They 
were especially delighted to see me make “ drafts,’’ as they 
called my sketches, of the engines under their charge. 

My father sometimes feared that my too close and zealous 
application to engineering work might have a bad (dfect 
upon my health. My bedroom work at brass casting, my 
foundry work at tlie making of steam-engines, and my 
studies at the University classes, were perhaps too much 
for a lad of jociy age, just when I was in the hobbledehoy 
state — between a boy and a man. Whether his apprehen- 
sions were warranted or not, it did so happen that I was 
attacked with typhus fever in^ 1828, a*disease that was then 
prevalent in Edinburgh. I had a narrow escape from its 
fatal influence. But thanks to my good <Jonstitution, and 
to careful nursing, I succeeded in throwing off' the fever, 
and aft5r due time recovered my usual health and strength. 

In the course^ of my inspection of the engines made by 
different makers, I was impressed with the superiority of 
those made by the Carmichaels of Dundee. They were ex- 
cellent both in design and in execution. I afterwards found 
that the Carmichaels were among the first of the Scottish 
engine makers who gave due attention to the employment 
of improved mechanical tools, with the object of producing 
accurate work with greater ease, rapidity, and econon)^, 
than could possibly be effected by the hand labour of even 
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the most skilful workmen. I was told that the cause of 
the excellence of the Carmichaels’ work was not only in 
the ability of the heads of the firm, but in their employ- 
ment of the best engineers’ tools. Some of their leading 
men had worked at Maudslay’s machine shop in London, 
the fame of whicli had already reached Dundee; and 
Maudslay’s system of employing machine tools had been 
imported into the nortliern steam factory. 

I had on many occasions, when visiting the works where 
steam-engines were employed, heard of the name and fame 
of Maudslay. 1 was told that his works were the very 
centre and climax of all that was excellent in mechanical 
workmanship. These reports built up in my mind, at this 
early period of my aspirations, an earnest and hopeful desire 
that I might some day get a sight of Maudslay’s celebrated 
works in London. In course of time it developed into a 
passion. I will now proceed to show how my inmost desires 
were satisfied. 



CHAPTER VIL 

HENRY MATTDSLAY, LONDON. 

The chief object of my ambition was now to be taken on at- 
Henry Maudslay’s works in London. I had lieard so much 
of his engineering work, of Ids assortment of macldne-making 
tools, and of tlie admirable organisation of his manufactory, 
that I longed to obtain employment tliere. I was willing 
to labour, in however humble a capacity, in tliat far-famed 
worksliop. ^ 

i was aware tliat my father had not the means of paying 
the large premium required for placing me as an apprentice 
at Maudslay’s works. I was also informed that Maudslay 
had ceased to^ take pupils. After experience, he found that 
the premium apprentices caused him much annoyance and 
irritation. They came in ‘‘gloves ;” their attendance was 
irregular ; they spread a bad e;^amplc amongst the regular 
apprentices and workmen ; and on the whole they were 
found to be very disturbing elements in the work of the 
factory. 

It th&refore occurred to me that, by showing some 
specimens of my^work and drawings, I ndght be able to 
satisfy Mr. Maudslay that I was not an amateur, but a 
regular working engineer. With this olqcct I set to work, 
and made with special care a most complete working nrodei 
of a liigh-pressure engine. The cylinder was 2 inches 
diameter, and the stroke 6 inches. Every part of the 
engine, including the patterns, the castings, the forgings, 
were the results of my own individual handiwork. I turned 
out this sample of my ability as an engineer workman 
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in such a style as even now I should be proud to 
own. 

In like manner I executed several specimens of my ability 
as a mechanical draughtsman ; for I know that Mauds Jay 
would thoroughly understand my ability to work after a 
plan. Mechanical drawing is the alphal)et of the engineer. 
Without this the workman is merely a “ hand.” With it 
he indicates the possession of ‘‘ a head.” I also made some 
samples of my skill in hand-sketching of machines, and parts 
of machines, in perspective — that is, as such objects really 
appear when set before us in their natural aspect. I was 
tlie more desirous of exhibiting the ability which I possessed 
in mechanical draughtsmanship, as I knew it to be a some- 
what rare and much-valued acquirement. It was a branch 
of delincative art that my father had carefully taught me. 
Througliout my professional life I have found this art to be 
of the utmost practical value. 

Having tlius provided myself with such ’^.sible giid 
tangible evidences of my capabilities as a young engineer, 
1 carefully packed up my working model and drawings, and 
prepared to start for London. On the 19th of May 1829, 
accompanied by my father, I set sail by thcw Leith smack 
Edinburgh Castle^ Captain Orr, master. After a pleasant 
voyage of four days we readied the mouth of the Thames. 
We sailed up from the Noro# on Saturday afternoon, lifted 
up, as it were, by tlie tide, for it was almost a dead calm 
the whole way.* 

The sight of tlie banks of the famous river, with the 
Kent orchards in full blossom, and the frequent ’passages 
of steamers with bands of music and th§ir decks crowded 
with pleasure-seekers, together with the sight of numbers of 
noble merchant ships in the river, formed a most glorious 
and exciting scene. It was also enhanced by the thought 
tliat I was nearing the great metropolis, around which so 
many bright but anxious hopes were centred, as the scene 
of my first important step into the anxious business of life. 
* , The tide, which had earned us up the river as far as 
Woolwich, suddenly turned ; and we remained there during 
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the night. Early next moniing the tide rose, and we sailed 
away again. It was a bright mild morning. The sun 
came “ dancing up the east ” as we floated past wharfs and 
woodyards and old houses on the banks, past wherries and 
coal boats and merchant shi2)s on the river, until we readied 
our destination at the Irongate Wharf, near the Tower of 
London. I heard St. Paul’s clock strike six just* as we 
reached our mooring ground. 

Captain Orr was kind enough to allow us to make the 
ship our hotel during the Sunday, as it was by no means 
convenient for us to remove our luggage on tliat day. ]\Iy 
father took me ashore and we walked to Eegent’s Park. 
One of my sisters, who was visiting a friend in London, 
was residing in that neighbourhood. My father so planned 
his route as to include many of the most remarkable streets 
and buildings and sights of London. He pointed out the 
principal objects, and gave me much information about 
theii* origii^ and history. 

I was much struck with the beautiful freshness and 
luxuriant groAvth of the trees and shmbs in the squares ; 
for spring was then in its first beauty. The loveliness of 
Regent's Park surprised me. The extent of the space, the 
brilliancy of the fresh-leaved trees, and the handsome 
buildings by which the park was surrounded, made it seem 
to me more splendid than ih picture from the Arabian 
Nights, Under the liappy aspect of a brilliant May fore- 
noon, this first long walk through London, with all its 
happy attendant circumstances, rendered it one of the 
most vividly remembered incidents in my life. 

After visiting »xiy sister and giving her all the details of 
the last news from home, she joined us in our walk down 
to AVestminster Abbey. The first view of the interior 
stands out in my memory as one of the most iraprc&vsivo 
sights I ever beheld. I had before read, over and over 
again, the beautiful description of the Abbey given by 
\\hishington Irving in the S/cetch Booh^ one of the most 
masterly pieces of writing that I know of. I now fouii(? 
one of my day-dreams realised. 
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We next proceeded over Westiriinstcr Bridge to call 
upon my brother Patrick. Wo found him surrounded by 
paintings from his beautiful sketches from Nature. Some 
of them were more or less advanced in the form of ex- 
quisite pictures, which now hang on many walls, and will 
long commemorate his artistic life. We closed this ever- 
memorable day by dining at a tavern at the Surrey end 
of Waterloo Bridge. We sat at an upper window which 
commanded a long stretch of the river, and from whicli 
we could see the many remarkable buildings, from St. 
Paurs to Westminster Abbey and the Hous(;s of Parlia- 
ment, which lay on tlie other side of tlie Thames. 

On th(i following day my father and I set out in searcli 
of lodgings, hotels being at that time beyond our economical 
method of living. We succeeded in securing a tidy 
lodging at No. 14 Agnes Place, Waterloo Road. The 
locality had a special attraction for me, as it was not far 
from that focus of interest — Maudslay’s factj)ry. pur 
luggage was removed from the ship to the lodgings, and 
my i)onderous cases, containing the examples of my skill 
as an engineer workman, were deposited in a carpenter’s 
workshop close at hand. ^ 

I Avas now anxious for the interview Avith Maudslay. 
My fiither had been introduced to him by a mutual friend 
some tAVO or three* years before, and that was eno*igh. 
On the morning of May the 2Gth Ave set out togetlier, 
and reached hia house in Westminster Road, Lambeth. It 
adjoined his factory. My father knocked at the door. 
My OAvn heart beat fasti Would he be at liome?' AVould 
he receive us 1 Yes 1 he was at hony3 ; and Ave Avere 
invited to enter. 

Mr. Maudslay received us in the most kind and frank 
manlier. After a little conversation my father explained 
the object of his visit. My son,” he said, pointing to 
me, is very anxious to haAm the opportunity of acquiring 
a thorough practical knoAvlcdge of mechanical engineering, 
by serving as an apprentice in some such establishment 
as yours.” ‘^Wcll,” replied Maudslay, “I must frankly 
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confess to you that niy experience of piijiil apprentices 
has been so unsatisfactory that my partner and myself 
have determined to discontinue to receive them — no matter 
at what premium.” This was a very painful blow to 
myself ; for it seemed to put an end to my sanguine 
expectations. 

Mr. Maudslay kneAV that my father was intcr(^ted in 
all matters relating to mechanical engineering, and he 
courteously invited him to go round the works. Of course 
I accompanied them. The sight of the workshops aston- 
ished me. They excelled all that I had anticipated. The 
beautiful machine tools, the silent smooth whirl of tha 
machinery, the active movements of the men, the excellent 
(piality of the work in progress, and the admirable order 
and management that pervaded the whole establishment, 
rendered me more tremblingly anxious tlian ever to obtain 
some employment there, in however humble a capacity. 

Mr, Maudslay observed the earnest interest which I 
aiuT my father took in everything going on, and explained 
the movements of the machinery and the rationale of the 
proceedings in the most lively and kindly manner. It 
was wliile we were passing from one part of the factory to 
another that I observed tlie beautiful steam-engine which 
gave motion to the tools and machinery of the workshops. 
The^man who attended it was^ engaged in cleaning out the 
ashes from under the boiler furnace, in order to wheel 
them away to their place outside. On t.hc spur of the 
moment 1 said^ to Mr. Maudslay, ‘‘If you would only 
permit irie to do such a job as that in your service, I 
should consider myself most fortunate!” I shall never 
forget tlie keen tnit kindly look that he gave me. “ So,” 
said lie, “you are one of that sort, arc you?” I was 
inwardly delighteil at his words. 

When our round of the works was concluded, I ven- 
tured to say to Mr. Maudslay that “ I had brought up 
witli me from Edinburgh some working models of steam- 
engines and mechanical drawings, and I should feel truly 
obliged if he would allow me to show them to him.” “ By 
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all means, said lie ; “ bring them to me to-morrow at 
twelve o’clock.” I need not say how much pleased I was 
at this permission to exhibit my handiwork, and how 
anxious 1 felt as to the result of Mr. Maudslay’s inspection 
of it. 

I carefully unjiacked my working model of the steam- 
engine^ at the carpenter’s shop, and had it conveyed, 
tog(‘ther with my drawings, on a hand-cart to Mr. Maud- 
slay’s next morning at the appointed hour. I was allowed 
to phice my work for his inspection in a room next his 
oflice and counting-liouse. I then called at his residence 
^(jlose by, where he kindly received me in Ids library. He 
asked me to wait until he and his partner, Joshua Field, 
had inspected my handiwork. 

I waited anxiously. Twenty long minutes passed. At 
last he entered the room, and from a lively exjiression in 
his countenance I observed in a moment that the great 
olyect of rny long cherished ambition had been attained ! 
He exiiressed, in good round terms, his satisfaction atfmy 
]n’actical ability as a workman engineer 4ind mechanical 
draughtsman. Then, ()|)ening the door which led from his 
library into his beautiful private worksliop, he said, “ This 
is where I wish you to work, beside me, as •my assistant 
workman. From what I have seen there is no need of an 
apprenticeship in ywir case.” 

He then proceeded to show mo tlie collection of ex- 
quisite tools of all sorts with which his jmvate workshop 
was stored. Tfiey mostly l)orc the impress of his own clear- 
headedness and common- sense. They were very simple, 
and quite free from mere traditional forms and arrange- 
ments. At the same time they were perlhct for the special 
purposes for which they had been designed. The workshop 
was, surrounded with cabinets and drawers, filled with evi- 
dences of the master’s skill and industry. Every tool had 
a purpose. It had been invented for some special reason. 
Sometimes it struck the keynote, as it were, to many of 
the important contrivances which enable man to obtain a 
complete mastery over materials. 
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There were also hung upon the walls, or placed upon 
slielves, many treasured relics of the first embodiments of 
his constructive genius. There were many models ex[>lain 
ing, step by step, the gradual progress of his teeming 
inventions and contrivances. The workshop was thus 
quite a historical museum of mechanism. It exhibited Ids 
characteristic qualities in construction. I afterward^ found 
out that many of the contrivances pn^served in his private 
workshop were treasured as suggestive of some interesting 
early passage in his useful and active life. They were 
kept as relics of his progress towards mechanical i)erfe(dion. 
When he brought them out from time to time, to serve, 
for the execution of some job in hand, he was sure to 
dilate upon the occasion that led to their production, as 
well as upon the ha|)py results whicli had followed their 
general einploymcnt in mechanical engineering. 

It was one of his favourite maxims, “First, get a dear 
vdion of what you desire to accomplish, and then in all 
probabilit}^ you will succeed in doing it.” Another was, 
“ Keep a sharp look-out upon your materials ; get rid of 
every pound of material you can do willmit; put to yourself 
the question, ‘What business has it to be there F avoid 
complexities, ^nd make everything as simple as possible.” 
Mr. Maudslay was full of quaint maxims and remarks, tlie 
result of much shrewdness, keen obi^rvation, and great 
experience. The}'' were well vvorthy of being stored up in 
the mind, like a set of proverbs, full of the life and 
experience of men. His thoughts became compressed into 
pithy expressions exhibiting his force of character and 
intellect. His quaint remarks on my first visit to his 
workshop, and oif subsequent occasions, proved to me in- 
valuable guides to “right thinking” in regard to all 
matters coiinected with mechanical structure. 

Mr. Maudslay seemed at once to take me into his con- 
fidence. He treated me in the most kindly manner — not 
as a workman or an apprentice, but as a friend. I was an 
anxious listener to everything that he said ; and it gave 
him pleasure to observe that I understood and valued his 
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conversation. Tlie greatest trejit of all was in store for 
me. He showed me his exquisite collection of taps and 
dies and screw-tackle, which he had made with the utmost 
care for his own service. They rested in a succession of 
drawers near to the hench where he worked. Tliere was 
a place for every one, and every one was in its place. 
There' was a look of tidiness about the collection which 
was very characteristic of the man. Order was one of the 
rules which he rigidly observed, and he endeavoured to 
enforce it upon all who were in his employment. 

lie proceeded to dilate upon the importance of the 
uniformity of screws. Some may call it an improvement, 
but it might almost be called a revolution in mechanical 
engineering which Mr. Maudslay introduced. Before his 
time no system had been followed in proportioning the 
n limber of threads of screws to their diameter. Every 
bolt and nut was thus a speciality in itself, and neither 
possessed nor admitted of any community with its 
neighbours. To such an extent had this practice ‘been 
caii’ied that all bolts and their corresponding nuts had to 
be specially marked as belonging to each other. Any 
intermixture that occurred between them led to endless 
trouble and expense, as well as inetliciency and confusion, 
— (‘specially when parts of complex machines had to be 
tak(ui to piecijs for" repairs. , 

Mone but those who lived in the comparatively early 
(lays of machiiie manufacture can form an adequate idea of 
the annoyance, delay, and cost of this utter want of system, 
or can ap[)reciate the vast services rendered to mechanical 
engineering by Mr. Maudslay, who was the first to intro- 
duce the practical measures necessary for its remedy. In 
his system of screw-cutting machinery, and in his taps and 
dk% and screw-tackle generally, ho set the example, and in 
fact laid the foundation, of all that has since been done in 
this most essential branch of machine construction. Those 
who have had the good fortune to wx)rk under him, 

- and have exjierienced the benefits of his practice, have 
eagerly and ably followed him ; and thus his admirable 
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system has become established throughout the entire me 
chanical world. 

Mr. Maudslay kept me with him for about tliroc hours, 
initiating me into his system. It was with the greatest 
delight that I listened to his wise instruction. The vsight 
of his excellent tools, which he showed me one by one, 
filled me with an almost painful feeling of carnes^i hoi^e 
that I might be able in any degree to practically express 
how thankful I was to be admitted to so invaluable a 
[>rivi]ege as to be in close communication with this great 
master in all that was most perfect in 2 )i‘actical mechanics. 

When he concluded his exposition, he told me in the 
most kindly manner that it would be well for mo to take 
advantage of my father’s presence in London to obtain 
some general knowledge of the metropolis, to see the most 
remarkal)le buildings, and to obtain an introduction to 
some of my fatluir’s friends. Ho gave me a week for this 
]r,irpose, and said he should bo glad to see mo at his 
woiRshop oil the following Monday week. 

It singularly happened that on the first day my father 
went out with me, he encountered an old friend. He had 
first known liiin at Mr. Miller’s of Dalswinton, when the 
first steamboat was tried, and afterwards at Edinhiirgh 
while he was wjilkiiig the courts as an advocate, or writing 
articles for the Edinburgh lleimio, Tliis^ was no other than 
Henry Ilrougham. He was descending the stops loading 
into >St. James’s Park, from the place wlicrp the Duke of 
York’s monument now stands. Brougliam immediately 
recognised my father. There was a hearty shaking of 
hands, and many impiiries on either side. “ And what 
laings you to L7)ndon now P* asked Broiigliam. My 
father told him that it was about his son here, wlio had 
ol>taiiied an important position at Maudslay’s the engineer. 

“If I can do anything for you,” said Erougham, 
addressing me, “let me knov^ It will afford mo much 
pleasure to give you inti’oductions to men of science in 
London.” I ventured to say that “ Of all the men of 
science in London that I most wished to see, was Mr. 

K 
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Faraday of the Koyal Institution.” ‘‘ Well,” said Brougliain, 
I will send you a letter of introduction.” We then 
parted. 

My fatlier availed himself of the opportunity of intro- 
ducing me to several of his brother artists. We first went 
to the house of David Wilkie, in Church Street, Kensington. 
We fo\uid him at home, and he received us most kindly. 
We next visited CJarkson Stanfield, David Koberts, and 
some other artists. They were much attached to my 
father, and had, in the early part of their caicer, received 
much kindness from him while living in ICdinburgh. They 
..all ex2)i‘essed the desire that I should visit them frequently. 
I had thus the privilege of entrde to a number of pleasant 
and ha2)])y homes, and my visits to them while in London 
was one of my 2)nncipal sources of enjoyment. 

On I’cturning home to our lodgings tha,t evening we 
found a note from Brougham, enclosing letters of introduc- 
tion to Faraday and other scientific men ; and stating that 
if at any time ho could be of service to me he iioiied chat 
I would at once make use of him. My father was truly 
gratified with the substantial evidence of Brougham’s kindly 
remembrance of him ; and I % how could 1 bo grateful 
enough 1 not only for my fatlier’s never-failing attention to 
my growth in knowledge and wisdom, but to his ever-willing 
readiness to help nie onward in the j>ath of scientific work- 
ing and meclianica-] engineering. And now I was fortunate 
in another res^iect, in beuig admitted to the school, and I 
may say the friendship, of the admirable Henry Maudslay. 
Everything now depended ujion myself, and whether I was 
worthy of all these advam ages or not. 

One of the days of this most interestihg and memorable 
week was devoted to accvmiiianying Mr. Maudslay in a visit 
to Somerset House. In the Admiralty Museum, tlien 
occupying a iiortion of the building, was a comjdete set 
of the working models of the celebrated block-making 
machinery. Most of these wore the result of Maudslay’s 
pwn skilful handiwork. Ho also designed, for the most 
part, tliis wonderful and complete series of macliines. Sir 
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Samuel 'BcTitham and Mr. Brunei had given the idea., and 
JMaudslay realised it in all its mechanical details. These 
working models contained the prototypes of nearly all the 
modern engineer tools which have given us so complete 
a mastery over materials, and done so much for the ago w e 
live in. 

It added no little to the enjoyment of this visit to hear 
Mr. Mjiudslay narrate, in his quaint and graphic language, 
tlie dillicvdties he liad to encounter in solving so many 
meclianical prohlems. It occupied him nearly six years 
to design and complete these working models. They were 
forty-four in number — all masterly pieces of workrnanshi]). 
To describe them was to him like living over again the 
most interesting and eventful part of his life. And no 
doubt the experience which he had thus obtained formed 
the foundation of liis engineering fortunes. 

Mr. Maudslay next conducted us to the Koyal Mint on 
Tower Hill. Here we saw many of his admirable machintis 
at w*ork. He had a haj)py knack, in his contrivances and 
inventions, of making “short cuts” to the object in view. 
He avoided complexities, did away with roundabout pro- 
cesses, however ingenious, and went direct to his point. 
“ Simplicity ” Vas his maxim in every mechanical contriv- 
arice. Ilis master mind enabled him to see through and 
attain the end ho sought by the simpkist possible means. 
The reputation wliicli lie had acquired by his minting 
machinery enabled him to supply it in its improved form 
to the principal Governments of the world. 

Some /jf the other days of the "week were occupied by 
my father in attending to Ids owm professional affairs, more 
particularly in connection with the Earl of Cassilis — whose 
noble mansion in London, and whose castle at Colzean, on 
the coast of Ayrshire, contain some of my father’s fiacst 
works. The last day was most enjoyable. Mr. Maudslay 
invited my fatlier, my brother Patrick, and myself, to accom- 
pany him in his beautiful small steam yacht, the Endeav- 
Gur, from Westminster to Richmond Bridge, and after- 
Nvards to dine with him at the Star and Garter. 1 
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must first, however, say something of the origin of the 
Endeavour, 

Mr. Maudslay’s son, Josepli, inherited much of his father’s 
constructive genius. Ho had made a beautiful arrangement 
of William Murdoch’s original invention of the vibrating 
cylinder steam-engine, and adapted it for the working of 
paddle*wheel steamers. He first tried the action of the 
arrangement in a large working model, and its use was 
found to be in every respect satisfactory. Mr. Maudslay 
resolved to give his son’s design a full-sized trial. He had 
a combined pair of vibrating engines constructed, of upwards 
' of 20 horse-power, which were placed in a beautiful small 
steam vessel, appropriately named the Endeavour. The 
result was perfectly successful. The steamer became a 
universal favourite. It was used to convey passengers and 
pleasure parties from Blackfriars Bridge to Eichinond. 
Eventually it became the pioneer of a vast progeny of 
vessels propelled by similar engines, which still crowed the 
Thames. All these arc the legitimate descendants of the 
bright and active little Eruleavmr. 

To return to my trip to Eichmond. We got on board 
the boat on the forenoon of May the 29th, It was one of 
the most l)eautiful days of the year. The spring was at 
its loveliest. The bright fresh green of the trees was 
delightful. I shall* never forget the pleasure with wdiich I 
liohcld, for tlie first time, the beautiful banks of the Thames. 
There was at tjiat time a noble avenue of elm trees extend- 
ing along the southern l)ank of the river, from Westminster 
Bridge to Lambetli Palace; while, on the nortkern side, 
many equally fine trees abided picturesque grace to the then 
Houses of l*ar]i ament, while beliind them w’ere seen the 
great roof of Westminster Hall and the noble tow^ers of 
AVe^stminster Abbe}^ As we sped along w-e admired the 
ancient cedars, whicli gave dignity to the Bishop’s grounds, 
on the one side, and the elms, laburnums, and lilacs, then 
in full bloom, which partially shaded the quaint old man- 
» sions of Cheyne Eow, on the other. Alas ! the march of 
improvement and the inevitable extension of the metro- 
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polls is rapidly destroying these vestiges of the olden 
time. 

The beautiful views that came into sight, as wo glided 
up the river, kept my father and my brother in a st'tte of 
constant excitement. There were so many trul}^ picturesque 
and pamiahle objects. Patrick’s deft pencil was constantly 
at work, taking graphic notes of glorious bits.” •l)ila|)i- 
dated farm -buildings, old windmills, pollarded willows, were 
rapidly noted, to be afterwards revisited and made immortal 
by iiis brush. There were also the fine mansions and cosy 
villas, partially shrouded by glorious trees, with tlieir bright 
velvety lawns sloping down towards the river; not forget-- 
ting the delicate streams of thin Idue smoke rising lazily 
through the trees in the tranquil summer air, and I’cminil- 
ing one of the hosj)itablo preparations then in progress. 

We landed at Kichmond Bridge, and wjilkcal up past 
the quaint old-fashioned mansions wliich gave so distinct a 
character k) Iticliraond at tliat time. Wo tlicn jiassed on 
to tfie celebrated liichmond Terrace, «at tlie top of tlie hill, 
from which so glorious a view of tlie windings of the 
Thames is seen, witli the luxuriant happy-loolcing land- 
scape around. The enjoyment of this glorious day now 
reached its cfiinax. Wo dined in the great dining-room, 
from the laige windows of which we oliseiwed a vi(jw almost 
unnic^tched in the world, with Jbhe greal: tower of Windsor 
in the distance. I need not speak of the entertainment, 
which was everything that the kindest aivl most genial 
hospitality could offer. After a pleasant stroll in tlie Park, 
amidst tlte noble and vencralilc oak trees, wliich give such 
a dignity to the pliice, and after another visit to the Terrace, 
where we saw the sun set in a blaze of glory beyond the 
distant scenery, we strolled down the hill to the stcamcj*, 
and descended the Thames in the cool of the summci* 
evening. 

I must not, however, omit to mention tlie lodgings 
taken for me by my father before he left London. Jt was 
necessary that they should be near Maudslay’s works for* 
the convenience of going and coming. We therefore looked 
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about in the neighbourhood of Waterloo Eoad. One of the 
houses we visited was situated immediately behind the 
Surrey theatre. It seemed a very nice tidy house, and my 
father seemed to have taken a liking for it. But when wc 
were introduced into the room where I was to sleep, he 
observed an ultra-gay bonnet lying on the bed, with Ikishy 
bnght**i‘ihhons hanging from it. This siglit seemed to alter 
his ideas, and he did not take the lodgings ; but took 
another where tliere was no such bonnet. 

I have no doubt about what passed through his mind at 
the time. We were in the neighbourhood of the theatre. 
There was evidently some gay young woman iibout the 
house. He thought the position might be dangerous for 
his son. I afterwards asked him why we had not taken 
that nice lodging. “ Well,” he said, did not you see that 
ultra-gay bonnet l}'ing on the bed? I think that looks 
rather suspicious !” Afterwards he added, “At all events, 
James, you will find that though there are man^^dii'ty y)ads 
in life, if you use your judgment you may always l)o able 
to find a clean crossing !*' And so the good man left me. 
After an afiectionate [carting he returned to Edhihurgh, and 
I remained in London to work out the plan yf my life. 



CHAPTEE VIIL 

maudslay’s private assistant. 

On the morning of Monday, the 30th of May 182D, I 
coinmeiiced my regular attendance at Mr. Maiidslay’s work- 
shop. My first jol) was to assist him in making some 
modifications in the vletails of a machine which he liad 
contrived some years before for generating original screws. 
1 use the word “ generating as lieing most appropriate to 
express the objects and results of one of Mr. Maudslay’s 
mo^t original inventions. 

It consisted in the employment of a knife -edged 
hardened steel instrument, so arranged as to be set at jiny 
required angle, and its edge caused to pemetrato the surface 
of a cylindrical bar of soft steel or brass. This bar being 
revolved under tlie incisive action of the angula-rly placed 
knife-edged instrument, it thus rcceivetl a continuous spiral 
groove cut into its surfixee. \t was then in the condition 
of a rudimentary screw ; the pitch, or interval between the 
threads, being determined by the greater or less angle of 
obliquity at which the knife-edged instrument was set with 
respect to the axis of the cylindrical bars revolving under 
its incisive action. 

The spiral groove, tlius generated, was deepened to the 
required extent by a suitable and pointed hard steel tool 
firmly held in the jaws of an adjustable slide made for the 
purjiose, as part and parcel of the bed of the machine. In 
the case of square-threaded screws being required, a square- 
pointed tool was employed in place of the V or angl^- 
threaded tool. And in order to generate or produce right 
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hand or left hand screws, all that was necessary was to set 
the knife-edged instrument to a right or left hand inclina- 
tion in respect to the axis of the cylindrical bar at the 
outset of the oj^eration. 

This beautiful and truly original contrivance became, in 
the hands of its inventor, the parent of a vast progeny of 
perfect ^screws, whose descendants, whether legitimate or 
not, are to be found in every workshop throughout the 
world, wherever first-class machinery is constructed. The 
production of p(*rfcct screws was one of Maudslay’s highest 
ambitions and liis principal technical achievement. It was 
a type of his invaluable faculty of solving the most difficult 
problems by the most direct and simple methods. 

It was by the same method that ho produced the Guide 
screw. His screw-cutting lathe was moved by combination 
wheels, and by its means lie could, by the one Guide screw, 
obtain screws of every variety of pitch and diameter. As 
an illustration of its coraplctt*. accuracy I may mention that 
hy its m(^ans a screw of five feet in length and two indlies 
in diameter was cub with fifty threads to the inch ; the Nut 
to fit on to it being twelve inches long, and containing six 
hundred threads ! This screw ivas principally used for 
dividing scales for astronomical and other metrical jmrposcs 
of the highest class. I>y its means divisions wore produced 
with such minutenecs that they could only be made visual 
by a microscope. 

This screw was sent bir exhibition to the Society of 
Arts. It is still preserved with the utmost care at the 
Ijambeth ^\b>rks amongst the many adifiiru.ble siiccimens of 
Henry Maudslay’s inventive genius and delicate handiwork. 
Every skilled mechanic must thorouglily finjoy the sight of 
it, especially when he knows that it was not produced by 
an exceptional tool, but by the machine that was daily 
em])loyed in the ordinary work of the factory. 

I must not, however, omit to say that I took an early 
opportunity of presenting Broiighands letter of introduction 
to Faraday at the Royal Institution. I was received most 
coi-dially by that noble-minded man, whose face beamed 
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witli goodness and kindness. After some pleasant conver- 
sation he said he would call upon me at Maudslay’s, whom 
he ' knew very well. Not long after Faraday called, and 
found me working beside Maudslay in his beautiful little 
workshop. A vice had been fitted up for me at the bend) 
where he himself daily worked. Faraday ex})ressed himself 
as delighted to find me in so enviable a position. JIo con- 
gratulated me on my special good fortune in having the in- 
estimable advantage of being associated as assistant workman 
with one of the greatest mechanical engineers of the day. 

Mr. Maudslay offered to conduct Faraday through his 
workshops, and 1 was permitted to accompany them. I 
was much impressed with the intelligent conversation of 
Faraday, as well as with the quickness he exhibited in 
a|)preciating not only the general excellence of the design 
and execution of the works in progress, but his capacity for 
entering into the technical details of the composite tools and 
machinery which he saw during his progress through the 
]»](ice. 'iTiis most pleasant and memorable meeting with the 
gr('fit philosopher initiated a friendship which I had tlie good 
fortune to continue until the close of his life. 

It was, of course, an imineuse advantage for me to be so 
intimately associated with Mr. Maudslay in canying on his 
experimental work. I was not, however, his apprentice, but 
his assistant workman. It was necesmry, therefore, in his 
opinion, that I should receive some remuneration for my 
services. Accordingly, at the conclusion of my first week 
in his seiudce, he desired me to go to his cJiief casliier and 
arrange* with him for receiving whatever amount of wt^ekl}^ 
wages I might consider satisfactory. I went to the count- 
ing-house and hafl an interview wu’tli Mr. Young the cashier, 
a most worthy man.^ Knowing as I did the great advan- 
tages of my situation, and having a very modest notion of 
my own worthiness to occupy it, I said, in answer to Mr. 
Young's question as to the amount of wages I desired, that 

^ I may mention lliat he was brother to Dr. Thomas Young, tlje 
celebrated natural pliilosojdier. • 
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“ if he did not think ten shillings a week too much I could 
do well enough with that.” Very well,” said he, “ let it 
be so.” And he handed me over half a sovereign ! 

I had determined, after I obtained a situation, not to 
cost my father another shilling. I knew how many calls 
he had upon him, at a time when he had ins own numerous 
household to maintain. I tlierefore resolved, now that I 
had begun life on my own resources, to maintain myself, 
and to help him rather than be helped any longer. Thus 
the first half-sovereign I received from Mr. Young was a 
great event in my life. It was the first wages, as such, 
fhat I ha.d ever received. I well remember the high satis- 
faction I felt as I carried it home to my lodgings ; and all 
tlio more so as I was quite certain tliat I could, by strict 
economy and good management, contrive to make this 
weekly sum of ten shillings meet all my current expenses. 

I liad alieady saved the sum of £20, which I placed in 
the bsink as a deposit account. It was the residue of the 
sale of some of my model steam-engines at Edinburgh. *My 
readers will remember tliat I brought with mo a model 
steam-engine to show to Mr. Maudslay as a specimen of 
my lia.ndiwork. It had gained for me the situation that I 
desired, and I was now willing to dispose of it I found a 
purchaser in Mr. Watkins, ojitician at Charing Cross, who 
supplied such apparjftus to lecturers at Mechanics’ Institu- 
tions. He gave me £35 for the model, and I added* the 
sum to my dejiosit accjunt. This little fund was quite 
sufficient to meet any exj/onses beyond those of a current 
weekly nature. 

But I was resolved that my wages alone should maintain 
me in food and lodging. I therefore directed my attention 
to economical living. I found that a moderate dinner at 
an eating-house would cost more than I could afford to 
spend. In order to keep within my weekly income I 
bought the raw materials and cooked them in my own way 
and to my own taste. I set to and made a drawing of a 
v^ery simple, compact, and handy cooking apparatus. I 
took the drawing to a tinsmith near at hand, and in two 
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(lays T liad it in full operation. The apparatus cost ten 
shillings, including the lamp. As it contributed in no 
small degree to enable me to carry out my resolution, iuid 
as it may serve as a lesson to others who have an earnest 
desire to live economically, I think it may be useful to give 
a drawing and a description of my cooking stove. 

The cooking or meat pan rested on the upper rkri of the 
external cylindrical case, and was easily removable in order 


to 1)0 placed liaiidy 
for service. The re- 
(piisito heat was sup- 
l)licd l)y an oil lamp 
with three small 
single wicjks, though 
1 found that one 
wick was enough. 
1 ])ut th(5 meat in 
thp poli^ witli tlie 
otlier comestil)les, at 
nine o’clock in the 
morning. Jt sim- 
mered awayi all day, 



until ladf-riast six in 

.* COOKINCJ APPAUATUH!. 

tluj evening, wlien a. cYi.rNDKK'Af. outku cask. 

1 k'iimc liornc with i.. ti,k m.At , an. MuVAm.n. 

Oii^ JLiAAll » 

a licalthy appetite 

to enjoy my dinner. I well remember the first day that 
T sot the apparatus to work. I ran to rny lodging, at 
about Tour r.M., to see bow it wjis going oil. ^VTicn I 
lift(Ml the covei* it was simmering beautifully, and sncli a 
saA’oiiry gusto came forth that I was almost tempted to fall 
to and distaiss the contents. Hut the time had not yet 


(.‘unie, and I i*an back to my work. 

The meat I genci-ally cooked in it Avas leg of l>eef, with 
sliced potato, bits of onion chopped doAvn, and a modicum 
of white pepper and salt, Avith just enough of water to 
cover ^‘the elements.” AYlicn stcAved slowly the meat 
became A^ery tender, and the Avhole yielded a capital Jish, 
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such as a very Soyer might envy.^ It was partaken of 
with a zest that, no doubt, was a very important element 
in its savouriness. The whole cost of this capital dinner 
was about 4jd. I sometimes varied the meat with rice 
boiled with a few raisins and a pennyworth of milk. My 
breakfast and tea, with bread, cost me about fourpence each. 
My lodgings cost 3s. 6d. a week. A little multiplication will 
satisfy any one how it was that I contrived to live econo- 
mically and comfortably on my ten shillings a week. In 
the following year my wages were raised to fifteen shillings 
a week, and then I began to take butter to ray bread. 

, To return to my employment under Mr. Maudslay. 
One of the first jobs that I undertook was in assisting him 
to make a lieautiful small model of a pair of 200 horse- 
power marine steam-engines. The engines were then in 
course of construction in the factory. They were con- 
sidered a bold advance on the marine engines then in use, 
not only in regard to their great power, but in carrying 
out many specialities in their details and general structure. 
Mr. Maudslay had embodied so much of liis thought in the 
design tliat lie desired to have an exact model of them 
placed in liis library, so as to keep a visible record of his 
ideas constantly bofoi’o liim. In fact, these engines miglit 
be regarded as the (iulmination of his constructive abilities. 

In pi’eparing the l^iodel it was necessary that everything 
should be made in exact conformity with tlie oi'iginal. 
There were about tlirec hendred minute bolts and nuts to 
bo reduced to the irroportional size. I esteemed it a great 
compliment to be entrusted with tlieir execution.* They 
were all to be made of cast-steel, and the nuts had to be 
cut to exact hexagonal form. Many of tliem had collars. 
To produce them hy the use of the file in the ordinary 
mode, would not only have been difficult and tedious, but 
in some cases practically impossible. 

^ I liave tins handy apparatus by me still; and to prove its posses- 
sion of its full original eiliciency I rceenlly set it in action after its rest 
()!• lil’ty years, ami found that it yielded results quite equal to my 
grateful remembrance of its past services. 
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To got rid of the difficulty I suggested to Mr. Maiidslny 
a con triv: nice of rny own by means of wliich the most ri;. ’'l 
exactness in size as well as form could lie given to these 
hexagonal nuts. He readily granted his permission. T 
constructed a special apparatus, consisting of a. hard steel 
circular cutter* to act as a circular tile. When lirought 
into o]ieration in the production of these minute siix-sidcd 
collared nuts, held firm in tin' s])hidie of a small dividing 
platr* and attached to the slide-rest, cacli side was brought 
in succession under tlie action of the circular file or cutter 
with the most exact precision 
in regard to the division of 
the six sides. The result 
was alisolutely pertV'ct as re- 
spects the exactness of the 
six ecjual sides of the hexa,- 
gonal uut, as well as their 
])recise position in regard to 
the collar tliat was of one 
.-olid piece with it. 

There was no great 
amount of ingenuity rc- 
quii'ed in contriving this 
special tool, or in adapting 
it Jo the slide-rest of the 
lathe, to whose sjiindle end tlie tile or cutter A 
fixed. But the result was so satisfa,(;tory,J)otli as regards 
the accuracy and rapidity of execution in comparison 
with the usual process of hand tiling, that Mr. Maudslay 
was greatly idcj^scd with the aiTangement as well as with 
my zeal in contriving and executing this clever little tool. 
An enlarged edition of this collar-nut cutting ma(;hine was 
soon after introduced into the factory. It was one of tluj 
specialities that I adopted in my own workshop wlien I 
commenced business for myself, and it was eagmly adopted 
by mechanical engineers, whom we abundantly sup2:)lied 
witli tills sjiecial maeliine. 

It was an inestimable advantage to me to be so 'in- 
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timately associated witli this Great Mechanic. He was 
so invariably kind, ]:»leasant, and congenial. He comniuni- 
catcd an infinite number of wliat he liuinorously called 
wrirdcles,” which afterwards proved of gi’cat use to me. 
My working liours usually terminated at six in tlie evening. 
But as many of the de])artments of tlie factory were often 
in full pperatioji during busy times until eight o’clock, 1 
wont through them to obs(;rve the work while in progress. 
On these occasions I often met the guv’nor,” as the work- 
men called Mr. Maudshiy. He was going his round of 



inspection, and when there was any spt*(*i|^l work in hand 
lie would call me up to him and explain any point in 
connection with it that was w^orthy of ]i)articular notice. I 
found this Ariluable privilege most instructive, as 1 obtained 
from the chief mechanic himself a full insiglit into the 
methods, means, and processes by which the skilful work- 
man advanced the various classes of 'woi'k. I was also 
])ermitted to take notes and make rajud sketches of any 
obj'ect that specially interested me. The entire establish- 
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nieiit thus became to me a school of practical engineering 
of the most instructive kind. 

Mr. Maudslay took pleasure in showing me the riglit 
system and method of treating all manner of materials 
employed in mechanical structures. He showed how they 
might be made to obey your will, by changing them into 
the desired forms with the least expenditure of tiyie and 
labour. This in fact is the true philosophy of construction. 
When clear ideas have been acquired upon the subject, 
after careful observation and ju-actice, the com])arativo ease 
and certainty with which complete mastery over the most 
obduiute materials is obtained, opens up the most direct^ 
load to tlie attainment of comnicrcial as well as of pro- 
fessional success. 

To 1)0 permitted to stand l)y and observe tlie systematic 
waiy in w^lli(•h Mr. Maudslay would fii'st maik or line out 
his work, and the masterly manner in which he would deal 
iili his materials, and cause them to assume the desii’cd 
forms, w'a^a treat beyond all expression. Every stroke of 
tile hammer, cliisel, or file, told as an elfoctivo step towards 
tlie intended result. It was a never-to-be-forgotten prac- 
tical lesson in workmanship, in the most exalted sense of 
the term. I ft conformity with liis often repeated maxim, 
“that thci’c is a right way and a Avrong Avay of doing 
everything,” he took the shortest and «nost direct cuts to 
accofliplish his olijects. He iflustrated this by tolling me, 
in his own humorous style, “ When you want to go from 
London to Greenwich, doiiH go round hy ImermssP Another 
of his di’oll sayings Avas that he “ considered no man a 
thorough mechanic unless he could cut a plank with a 
gimlet, and bore S, hole with a saw !” 

The grand result of thoughtful practice is Avhat wo call 
experience : it is the power or faculty of seeing cleqrly, 
before you licgin, what to avoid and what to select — or 
rather what to do and what 7iot to do. Higli-class work- 
manship, or technical knowledge, Ax^as in his liands quite 
a science. Every jiiece of Avork wnis made subject to the 
soundest philosojihical principles, as applied to the use and 
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treatment of materials. It was this that gave such a 
charm of enjoyment to his dealing witli tools and materials. 
He loved this sort of work for its own sake, far more 
than for its pecuniary results. At the same time he was 
not without regard for the substantial evidence of his 
supremacy in all that regarded first-class tools, admirable 
managument, and tliorougli organisation of lu’s factory. 

The innate love of truth and accuracy which distin- 
guished Mr. Maudslay, led him to value highly tliat class of 
technical dexterity in engineering workmen wliich enabled 
them to produce those details of mechanical structures 
jn wliich perfect flat or true plane surfaces were required. 
This was an essential condition for the eflective and 
durable performance of their functions. Sometimes tliis 
was effected by the aid of the turning-lathe and slide-rest. 
But in most cases the oliject was attained by the dextci’ous 
use of the file, so that flat filing then was, as it still is, 
one of the higliest qualities of tlie skilled workman. No 
one that I ever met with could go beyond Henry*Maudslay 
liimself in liis dexterous use of the file. By a few masterly 
strokes he could produce plane surfaces so true that when 
their accuracy was tested by a standard plane surface of 
absolute truth, they were never found defecHve ; ncitlicr 
convex, nor concave, nor ‘^cross-winding,” — that is, twisted. 

The importance t)f having such Standard Planes caused 
liim to have many of them placed on the benches beside 
liis workmen, by means of which they might at once 
conveniently test their v/erk. Three of each were made 
at a time, so that by the mutual rubbing of each *on eacli 
the |)rojecting surfaces were ctfaced. When the surfiiccs 
approached very near to the true plane, ttie- still projecting 
minute points were carefully reduced by hard steel sci\apcrs, 
until at last the standard plane surface was secured. Wlien 
placed over each other they would float upon the thin 
stratum of air between them until dislodged by time and 
pressure. When they adhered closely to each other, they 
pould only be se])arated by sliding eacdi off each. This 
art of producing absolutely plane surfaces is, I believe, a 
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veiy old niecluinical ‘‘dodge.” But, as employed by 
Maudslay’s men, it greatly contriliuted to the iiu|)ro\einont 
of the work turned out. It was used for the surfaces of 
slide \'al\'es, or wherever ahsolute true plane surfaces were 
essential to the attainment of the best results, not only in 
the macliinery tui’iied out, but in educating tlio taste of 
his men towards first-class workma,nship. 

Maiidslay’s love of accui*a(;y also led him to distrust the 
verdicts given liy the employment of the ordinary callipers 
and compasses in determining tlie alisolute or r(?lati\e 
dimensions of the refined mechanism which he delighted 
to construct with his own hands. So much depended ut)on 



the manner in which the ordinary meapsuring instruments 
Avorc ■liandled and applied that they sometimes faihid to 
give file recjuired verdict as to accurac}\ In order, there- 
fore, to get rid of all difliculties in this I’cspect, he designed 
and constructed a very comjiact and handy instrument 
which he always liad on his bench beside his vice. lie 
could tliiis, in a iTjost accurate and rajiid manner, obtain 
tbe most relialile eAndcnce as to the relative dimensions, in 
length, width, or diameter, of any Avork Avhich he haik in 
liand. In conse(|ucnce of the ahsolute truth of the verdicts 
of the instrunumt, he considered it as a Court of Final 
Ajipcid, and humorously called it “The Lord ChanciBor.” 

Thi.s trustwortliy “Companion of the Bench” consisted, 
of a very substantial and inflcxililc bed or base of bard 
brass. At one end of it Avas a perfectly liardeiKjd steel 

L 
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surface plate, having an absolutely true flat or plane face, 
against which one end or side of the object to be measured 
was placed ; whilst a similar absolutely true jdane surface 
of hardened steel was advanced by means of a suitable fine 
thread screw, until the object to be measured was just 
delicately in contact with it. The object was, as it were, 
between the jaws of a vice, but without an}^ squeeze — being 
just free, wliich could be easily .ascertained by feeling. 
TJiese two absolutely plane surfaces, between which the 
olqect lay, had tlieir dishinces apart easily read ofl* from 
the sciilc engraved on the bed of the instrument, in inches 
' and tenth parts of an inch, wliile the disk-head or handle 
of the screw was divided on its edge rim into hundredth -or 
thousandth parts, as tlicse bore an exact metric.a.l relation 
to the ])itch of tlie screw that moved the parallel steel 
faces of the measuring vice (as I may term it) neaj’er or 
farther apai t. 

Not only absolute measure could be ol)tMin^^d by tin’s 
means, but also the a.mount of minute diflerencos could be 
ascertiuiied with a degree of exactness that went quite 
beyond all the requirements of engineering mechanism ; 
such, for instance, as the thousandth part of an inch ! It 
might also have been divided so far as a millionth part of 
an incli, but these ipfiiiitosimal fractions have really nothing 
to do with the eflective machinery that comes forth from 
our workshops,^ and merely show the mastery we possess 
over materials*and mechaaical forms. The original of this 
mc.asuring machine of iMaudslay’s was exhibited at the 
Loan Collection at SoutJi. Jvensington in 1878. It is now 
treasured up, with other relics of his- handiwork, in a, 
cabinet at the Ijainbcth works. 

While writing upon this subject it may be worthy of 
renhark, that the enii>k>yment of a screw .as the means of 

^ I may mention another sayin^ of Mr. Maudslay’s. Besides his 
ohscrvalion tliat “in going from London to Green wieli we must not 
go round by Inverness,” he said, “AVe must not become too com- 
* idicatod with our machinery. Kememher the get-at-ability of parts. 
If we go on .as some mo.chanic.s are doing, we shall soon be boiling 
our eggs witli a chronometer !” 
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adjusting the points or reference marks of a measuring 
instrument, for the ascertainment of minute distances 
between objects, was first effected by William Gascoignej 
about the year 1648. There can be no doubt that lii^ was 
the inventor of the Micrometer — an iiistruinent that, wlien 
ai)])lied (as he fijfst did so) to the eye-piece of the Telescope, 
has been the means of advancing tlie science of asti^nomy 
to its present higli position.^ 

I had abundant occupation ibr my leisure time after 
my regular attendance at the factory was over. I liad not 
only tlie opportunity of studying mechanics, but of study- 
ing men. It is a great thing to know the cliaraeter of* 
those wdio are over you as well as those who are under 
you. It is also well to know the character of those who 
are associated with you in your daily work. I became 
intimate wdth the foremen and with many of the skilled 
warrkmen. From them I learnt a great d(ail. Let nu'. 
fii'st speak of the men of science who occasionally fi'c- 
([iiented Maudslay’s private w’orkshop. Tliey ofUm came 
to consult liiiu on subjects witli which he was specially 
acquainted. 

Among Mjr. Maudslay’s most frequent visitors were 
G(;neral Sir Samuel Bentharn, Mr. Barton, dii'Cictor of the 
Iloyal Mint, Mr. Bryan Donkin, Mr. ^Faraday, and Mr. 
Chanti-ey, the sculptor. As Mr. Maudslay wished me to 
be at liand to give liim any necessary assistance, 1 had the 
opportunity of listening to the conversation between him 
and these distinguished visitors. Sir Samuel Bentliam 
called very often. He had been a.ssociat(;d with IMaudslay 
during the contiivance and construction of the block 
machinery. He was brother of the celebrated Jeremy 
Bentharn, and lie applied the same clear common-sense to 
mechanical subjects which the otlier had done to le^^al, 
social, and political questions. 

It was in the highest degree interesting and instructive 
to hear these two grmt pioneers in the liistory and 


See Grant’s History of Ast/ronomy, ]>. i;1 
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application of mechanics discussing the events connected 
with 'the block-making machinery. In fact, Maudslay’s 
connection with the subject had led to the development of 
most of our modern* engineering tools. They may since 
have been somewhat altered in arrangement, but not in 
principle. Scarcely a week passed without a visit from 
the General. He sat in tlie beautiful workshop, where he 
always seemed so happy. It was a great treat to hear 
him and Maudslay “ fight their battles o’er again,” in re- 
counting the difficulties, both official and mechanical, over 
which tliey had so gloriously triumphed. 

At the time when I listened to their conversation, the 
great work in hand was the organisation of a systematic 
series of experiments on the hulls of steamshi2)s, with the 
view of determining the laws of resistance on their being 
proi)elled through the sea by a power other than those of 
winds and sails. The subject was «as comi)lex as it was 
interesting and important. But it had to be, put to the 
test of actual experiment. This was done in the first 
place by large models of liulls, so as to ascertain at what 
point the curves of least resistance could be applied. Their 
^iractical correcitness was tested by careful experiment in 
l^assing them through w\ater at various velocities, to record 
which conditions sjiecial instruments were contrived and 
executed. Tliese, as wcl]* as the preparation of. large 
models of hulls, embodying the various improved ‘‘ lines,” 
occujned a considerable jiortion of the time that I had the 
good fortune to si)end in Mr. Maudslay’s private workshop. 

Mr. Barton of the Itoyal Mint was quite a “ crony ” of 
Maiidslay’s. He called upon liim often with respect to the 
improvements for stamj)ing the current coin of the realm. 
Mr. Bryan Donkin was also associated wu’th Maudslay and 
Barton on the sul ject of the national standard of the yard 
measure. But j)crhaps Mr. Chantrey ^vas the most attractive 
visitor at the ])rivate workshop. He had many a long 
interview with Maudslay with respect to the planning and 
' ^arranging of a small foundry o,t his studio, by means of 
which he might cast his bronze statues under his own 
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superintendence. Mr. Maudslay entered con amove into the 
subject, and placed his skill and experience entirely at 
Clian trey's service. He constructed tlie requisite furnaces, 
cranes, and otlier apparatus, at Chantrey’s studio ; aud it 
may bo enough to state that, when brought into operation, 
the 5^ yielded the most satisfactory results. 

Among my most intelligent private friends in TTondon 
were George Cun dell and his two brotliers. They resided 
near my lodgings, and I often visited them on Saturday 
evenings. Tliey were most kind, gentle, and genial. The 
eldest brother was in Sir William Forbes's bank. George 
was agent for Mr. Patrick Maxwell Stuart in connection ' 
witli liis West India estates, and the third brother was his 
assistant. The odder brother was an admirabh'. performer 
on tlie violoncello, and he treated us during these Saturday 
evenings with noble music from Beethoven and Mozart. 
My s^iecial friend George was known amongst us as “ the 
worthy master. " He was thoroughly versed in general 
science, and was moreover a keen politician. He had tlu^ 
most happy faculty of treating conqilex subjects, both in 
science and politics, in a thoroughly common-sense manner. 
His two brothers had a fine feeling for art, and, indeed, pos- 
sessed no small skill as practical artists. With companions 
such as these, gifted with a variety of ti^stes, I spent many 
of my Saturday evenings most; pleasantly and profitably. 
They were generally concluded with a glass of beer of “the 
worthy master's ” own brewing. 

AVhen the season of the year and the state of the weather 
were suitable I often joined this happy fraternity in long 
and delightful Sunday w^alks to various intere.sting places 
round London. Our walks included Waltham Abbey, 
Waltham Cross, Eltham Palace, Hampton Court, Epping 
Forest, and many other interesting places of resort. When 
the \veather was unfavourable my jirincipal resort was W est- 
minster Abbey, wdiere, besides the beautifully-conducted 
service and the noble anthems, I could admire the glory 
of the architecture, and the venerable tombs, under widely 
lay the best and bravest. I used generally to sit at a 
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point from which I could see the grand tomb of Aylmer 
de Vallance with its magnificent surroundings of quaint and 
glorious architecture. It was solemn, and serious also, to 
think of the many generations who had filled the abbey, and 
of the numbers of the dead wlio lay beneath our feet. 

I was so great an admirer of Norman and Gothic archi* 
tecture that there was scarcely a specimen of it in London 
which I did not frequently visit. One of the most interesting 
examples 1 found in the Norman portion of St. Saviour’s 
Church, near London Bridge, though some of it has since 
been destroyed by the so-called “restoration” in 1831. 
*The new work has been executed in the worst taste and 
feeling. I also greatly admired the Norman chapel of the 
Tower, and some Norman portions of the Church of St. 
Bartholomew the Less, near Smithlield. 

No style of architecture that I have ever seen has so 
impressed mo with its intrinsic gra-vity, and 1 may say 
solemnity, as that of the Norman. There ij^-a serious 
earnestness in its grave simplicity that has a peculiar in- 
fluence upon tlie mind ; and 1 have little doubt that this 
was felt and understood by those true architects who 
designed and built the noble cathedrals at r Durham and 
elsewlnu’e. But there, as elsewhere, some of our modern 
so-called “Architects” have made sad havoc with the 
earliest and most impressive portions of those grand and 
truly interesting remains, by their “ Restorations,” as they 
term it — but \thich 1 call Defamations. 



CHAPTEE TX. 

HOLIDAY IN THE MANUFACTUIUNG DISTRICTS. 

In tlie autumn of 1830 Mr. Maudslay wont to Berlin for 
the purpose of suporintending tlio erection of machinery at 
the Koyal Mint there. Tie intended to he absent from Lon- 
don for about a month ; and he kindly permitted mo to 
take my holiday during tlia-t period. 

I had been greatly interested by the descilptions in the 
newspapers of the locomotive competition at Ihiinhill, near 
Livcr])oal. I was, therefore, exceedingly anxious to sec 
Stephenson’s “Kocket,” the engine that had won the imize. 
Taking with me letters of introduction from Mr. Maudslay 
to persons of influence at Liverpool, I left Ijondon for the 
north on the afternoon of Saturday the 9th of September 
1830. I took my place on the outside of the In’verpool 
coach, which set out from ‘'The Swan^ith Two Necks,” in 
IjaJTiaue, City, one of the most celebrated coach-ofliccs in 
those days. 

The first part of the journey to Tiivcrpo’ol was very dis- 
mal. The night was wet. The rain came pouring down, 
and no sort of wrappings could kee}) it out. The outside 
passengers became thoroughly soaked. On we went, how- 
ever, as fast as four horses could carry us. Next morning 
we reached Coventry, when the clouds cleared away, and 
the sun at last burst forth. I could now enjoy this charm- 
ing part of old England. Although T had only a liasty 
glimpse in passing of the quaint streets and ancient buildings 
of the town, I was perfectly delighted with the specimens 
of ancient domestic architecture which I saw. At that 
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time Coventry was quite a museum of that interesting class 
of buildings. The greater part of tliem have since been 
swept away in the so-called improvement of modern Imilders, 
none of whose works can ever so attract an artistic eye. 

During the rest of the day the journey was delightful. 
Though the inside i)asscngers had had the best of it during 
the nigjit, the outside passengers had the best of it now. 
To go scampering across the country on the top of the coach, 
jmssing old villages, gentlemen’s under old trees, 

along hedges tinged with autumn tints, up hill and down 
dale, sometimes getting off the coach to lighten the load, and 
walking along through the fields by a short cut to meet it 
farther on ; all tins was most enjoyable. It gave me a new 
interest in the happier aspects of English scenery, and of 
rural and domestic life in the pretty old-fashioned farm 
buildings tliat we passed on our way. Indeed, there was 
everything to delight the eye of the lover of the picturesque 
during the course of that bright autumnal day. 

The coach reached Liverpool on Sunday night. I took 
up my quarters at a commercial inn in Dale Street, wdiere 
I found every comfort which I desired at moderate charges. 
Next moi'iiing, without loss of time, I made my way to the 
tlien terminus of tlio Liverpool and Manchesfer Hail way ; 
and tlici’e, for the first time, I saw the famous “ liocket.” 
The interest with which I beheld this distinguished and 
celebrated engine was much enhanced by seeing it make 
several short trial trips under the personal management of 
George Stephenson, who acted as engineman, while his son 
llobert acted as stoker. During their trips of four or five 
miles along the line the ‘ Kocket” attainted the speed of 
thirty miles an hour — a speed then thought almost in- 
ci’edible ! It was to me a most memorable and interesting 
sight;^ especially to see the fatlier and son so appro])riately 
engaged in working the engine that was to effect so great a 
change in the communications of the civilised world. 

I spent the entire day in Avatching the trial trips, in 
examining the railway works, and such portions of tlieir 
details as I could obtain access to. About mid-day tlie 
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“ Kocket ’’ was at rest for about an hour near where I stood ; 
and I eagerly availed myself of the opportunit}^ of making 
a careful sketch of the engine, which I still preserve. The 
line was opened on the 15th of September, when the famous 
“ Rocket ” led the way in conducting the first train of pas- 
sengers from Liverpool to Manchester. There were present 
on tliat occasion thousands of spectators, many of wliom had 
come from distant parts of the kingdom to witness this 
greatest of all events in the liistory of railway locomotion. 

During my stay in Liverpool I visited the vast range of 
magnificent docks which extend along the north bank of the 
Mersey, all of wliicli were crowded with noble mercliant 
ships, some taking in cargoes of British manufactures, and 
others discharging immense stores of cotton, sugar, toliacco, 
and foreign produce. The sight was most interesting, and 
gave me an impressive idea of the mighty functions of a 
manufacturing nation^ — energy and intelligence, working 
through ^lachinery, increasing the value of raw matoi’ials and 
tuiabling them to be transported for use to all jiarts of the 
civilised world. 

Mj\ Maudslay having given me a letter of introduction to 
liis old friend William Fawcett, head of the firm of Fawcett, 
Preston, and Company, engineers, I went over their factory. 
T^hey were engaged in producing sugar mills for the West 
Indies, and also in manufacturing the steam-engines for 
working them. The firm had acquired great reputation for 
their worknianship ; and their shops were, crowded with 
excellent specimens of their skill. Everything was in good 
order ; Vheir assortment of machine tools was admirable. 
Mr. Fawcett, wh(^ accompanied me, was full in his praises of 
my master, whom he regarded as the greatest pioneer in the 
substitution of tlie unerring accuracy of machine tools for 
the often untrustworthy results of mere manual laboim 

I cannot resist referring to the personal appearance and 
manner of this excellent gentleman, William Fawcett. His 
peculiar comTeous manner, both in speech and action, re- 
minded me of the “ grand old style ” which Iliad observed is 
some of my father’s oldest noble employers, and tlie rejife 
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seiitations given of them by some of our best actors. There 
was also a dignified kindliness about his manner that was 
quite peculiar to himself; and when he conducted me 
through his busy workshops, the courtly yet kindly manner 
in which he addressed his various foremen and others, was 
especially cheering. When I first presented my letter of 
introdiKjtion from Henry Maudslay, he was sitting at a 
beautiful inlaid escritoire table with his letters arrayed 
before him in the most neat and perfect order. The writing- 
table stood on a small Turkey carpet apart from the cler-ks’ 
desks in the room, but so near to them that he could readily 
communicate with them. His neat old-fashioned style of 
dress quite liarrnoniscd with his advanced age, and the 
kindly yet dignified grace of his manner loft a lasting im- 
pression on me as a most interesting specimen of “ the fine 
old Mirglish gentleman, quite of the olden tirne.^’ 

1 si)ent another’ day in crossing the Mersey to Bir’ken- 
head — then a very small collection of buildings— and wan- 
dered about the neiglibourhood. 1 had my sketch-book 
with me, and made a drawing of Liverpool from the other 
side of the river. Close to Birkenhead were some excellent 
l)its of scenery, old and picturesque farmluruses, over- 
shadowed with venerable oaks, with juttings-out of the 
New Bed Sandstone rocks, covered with heather, fui'ze, and 
broom, with pools *of water edged with all manner of 
effective water plants. They formed capital subjects for 
the ai’tistic pencil, especially when distant peeps of the 
Welsh hills came into the prosjrect. I made several 
sketches, and they kept company with my graphic memor- 
anda of architectural and mechanical objects. I may here 
mention that on my return to London 1 showed them to 
my brother Patrick, and some of them so much met his 
fancy that lie boiTowed my sketch-book and painted some 
pictures from them, which at this day are hanging on the 
walls of some of his admirers. 

With the desire of seeing as much as possible of all that 
was interesting in the mechanical, architectural, and pictur- 
esque line, on my return journey to London, I determined 
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to walk, halting hero and there by the way. The season 
of the year and the state of the weather were favourable 
for my purpose. I accordingly commenced my pedestrian 
tour on Saturday morning, the 17th Se])tember. I sot out 
for Manchester. It was a long but pleasant walk. I well 
remember, when nearing Manchester, that I sat down to 
rest for a time on Patricroft Bridge. I was attriftjted by 
the rural asi)ect of the country, ami the antique cottages of 
the neighbourliood. The Bridgewater Canal lay before me, 
and as I was told that it was the first mile of the waterway 
that the great Duke had made, it became (piite classic 
ground in my eyes. 1 little thought at the time that 1 W(*s 
so close to a piece of ground that should afterwards l)Ccome 
my own, and wlieie I should for twenty years carry on the 
most active and interesting business of my life. 

I readied Manchester at seven in the evening, and took 
up my quarters at the King’s Arms Inn, Deansgate. Next 
day wasjSunday. I attended service in the Cathedral, then 
called the Old Church. I was inticli interested by the 
service, as well as •by the architecture of the building. 
Some of the details were well worthy of attention, lieing 
very original, and yet the whole was not of the best period 
of Gothic architecture. Some of the old buildings about the 
Cathedral were very interesting. They were of a most 
quaint character, yet bold and effective. Much finely carved 
oak timlier work was introduced into them ; and on the 
whole they gave a very striking illustration of the style of 
domestic architecture which prevailed in England some 
three dr four centuries ago. 

On the following day I called upon ]\Tr. Edward Tootal, 
of York Street. He was a well-known man in Manchester. 
I had the happiness of meeting him in London a few 
months before. He then kindly invited me to call* upon 
him should I ever visit Manchester, when he would 
endeavour to obtain for me a sight of some of the most 
remarkable manufacturing establishments. Mr. Tootal was 
as good as his word. He received me most cordially, and 
•it once proceeded to take me to the extensive machine 
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factory of Messrs. Sharp, Koberts, and Co. I found to my 
delight that a considerable portion of the establishment 
was devoted to the production of machine tools, a 
dei)artment of mechanical business then rising into tlie 
highest importance. Mr. Roberts, an admirable mechanic 
as well as inventor, had derived many of his ideas on tlie 
subject •w^hile working with Mr. Maudslay in London, and 
he had carried tliem out with many additions and improve- 
ments of his own contrivance. Indeed, Roberts was one of 
the most capable men of his time, and is entitled to be 
regarded as one of the true jnoneers of modern mechanical 
mechanism. 

Tlirough the kindness of Mr. Tootal I had also the 
opi)ortunity of visiting and inspecting some of the most ex- 
tensive cotton mills in Manchester. I was greatly pleased 
Avith the l)eautiful contrivances displayed in the machinery. 
They were perfect examples of the highest order of 
ingenuity, combined with that kind of common-semie wliich 
ca,sts aside all mere traditional forms and ai'raTigements of 
pai’ts, such as do not essentially contribute, to the clticnency 
of the machine in the performance of its special and 
rocpiirod purpose. I found much to admire in the design 
as well as in the execution of the details of the machines. 
The arrangement and management of the manufactories 
were admirable. The whole of the buildings, howsoever 
extensive and , apparently complicated, worked like one 
grand and perfectly constructed machine. 

I was also much impre.^.-ed by the keen interest which 
the proprietors of these vast establishments took 111 the 
minute details of their machinery, as Avell as by tlieir intel- 
ligent and practical acquaintance with the technical minutiae 
of their business. Although many of them were men of 
fortune, they continued to take as deep an interest in such 
matters as if they were beginning life and had their for- 
tunes still to make. Their chief ambition was to be at the 
head of a thoroughly well-managed and prosperous establish- 
n>jnt. No detail, be it ever so small, was beneath their 
care and attention. To a young man like myself, tlien 
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about to enter upon a similar career of industry, these 
lessons were very important. They were ericouraging 
examples of carefully thought out designs, carried into 
admirable results by close attention to details, ever watch- 
ful carefulness, and indomitable perseverance. 

I brooded over these circumstances. They filled iny 
mind with hope. They encouraged me to go on in the path 
which I had selected ; and I believed that at some time or 
other I might be enabled to imitate the examples of zeal 
and industry which I had witnessed during my stay in 
]\Ianchcstcr. It was then that I bethought me of settliug 
down ill this busy neighbourhood ; and as I plodded my 
way back to London tliis thought continually occupied me. 
It took root in my mind and grew, and at length tlic idea 
became a reality. 

I did not take the shortest route on my return journey 
to London. I desired to pass through the most interesting 
and picturesque places without unduly diverging from th(i 
right direction. I wished to see the venerable buildings 
and cathedrals of the olden time, as Avell as the engineering 
establishments of the new. Notwithstanding my love for 
mechanics I still retained a spice of the antiquarian feeling. 
It enabled me to look back to the remote past, into tlui 
material records of man’s efforts hundreds of years ago, and 
contrast them with the modern progress of arts and 
sciences. I was especially interested in the architecture of 
bygone ages ; but here, alas ! arts and sciences have done 
nothing. Modern Gothic architecture is merely an imitation 
of the •old, and often a very bad imitation. Even ancient 
domestic architeicturo is much superior to the modern. We 
can now oidy imitate it ; and often spoil when imitating. 

I left Manchester and turned my steps in the direction 
of Coalbrookdale. I passed through a highly picturesque 
country, in which I enjoyed the sight of many old timber 
houses, most attractive subjects for my pencil. JVIy route 
lay through Whitchurch, Wem, and Wellington ; then past 
the Wrekin to Coalbrookdale. Before arriving there I saV 
tlie fiist iron bridge constructed in England, an object of 
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historical interest in that class of structures. It was 
because of the superb quality of the castings produced at 
Coalbrookdale that the ironmasters there were able to 
accomplish the building of a bridge of that material, which 
before had baffled all projectors both at home and abroad. 

I possessed a letter of introduction to the manager, and 
was received by him most cordially. He i)ermitted me to 
examine the works. T was greatly interested at the sight 
of the processes of casting. Many beautiful objects were 
turned out for architectural, domestic, and other purposes. 
1 saw nothing particularly novel, however, in the methods 
and processes of moulding and casting. The excellence 
of the work depended for the most part upon the great 
care and skill exercised by the workmen of the foundry. 
They seemed to vie with each other in turning out the l)est 
castings, and their models or patterns were made with the 
utmost care. I was particularly impressed with the cheei ful 
zeal and activity of tlie workmen and foremen of t^iis justly 
ctilebrated establishment. 

On leaving Coalbrookdale I trudged rny way towards 
Wolverhampton. I rested at Shifliial for the night. Next 
day I was in the middle of the Black Country. I had no 
letters of introiluction to employers in Wolverhampton; so 
that, without stopping there, I proceeded at once to Dudley. 
The Black Country is* anything but picturesque. The e,'pth 
seems to have been turned inside out. Its entrails are 
strewn about; nearly the entire surface of the ground is 
covered with cinder-heaps and mounds of scoricie. The coal 
which has been drawn from below ground is blazing' on the 
surface. The district is crowded with iroi^i furnaces, pudd- 
ling furnaces, and coal-pit engine furnaces. By day and 
by night the country is glowing with fire, and tlie smoke of 
the ironworks hovers over it. There is a rumbling and 
clanking of iron forges and rolling mills. Workmen covered 
with smut, and with fierce white eyes, are seen moving 
about amongst the glowing iron and the dull thud of 
furgo-hammers. 

'Amidst these flaming, smoky, clanging works, I beheld 
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tlie remains of wliat had once been happy farmhouses, now 
ruined and deserted. The ground underneath tluun liad 
sunk by the working out of the coal, and they were falling 
to pieces. Tlicy had in former times been surrounded by 
clumps of trees ; but only the skeletons of them rcmaiiieil, 
dead, black, and leafless. The grass had been parched 
and killed by tlie vapours of sulphurous acid tlircRvn out 
by the chimneys ; and every herbaceous object was of a 
ghastly gray — the emblem of vegetable death in its saddest 
aspect. Vulcan had driven out Cores. In some jjlaccs I 
heard a sort of chirrujung sound, as of some forlorn lurd 
haunting the ruins of the old farmsteads. But no ! tlio 
chirrup was a vile delusion. It 2 >i’occeded from tlie shrill 
creaking of the coal-winding chains, which were placed in 
small tunnels beneath the hedgeless road. 

I went into some of the forges to see tlie workmen at 
their labours. There was no need of introduction ; the 
works w|ii‘e open to all, for they were unsurroundod liy 
u alls. I saw the white-hot iron run out from the furnace ; 
I saw it spun, as it were, into bars and iron ribbands, with 
an ease and rapidity which seemed marvellous. There were 
also the ponderous hammers and clanking rolling niills. I 
wandered from one to another without restraint. I lingci'ed 
junong the blast furnaces, seeing the flood of molten iron 
run gut from time to time, and remained there until it wa-s 
late. When it became dark the scene was still more im - 
pressive. The workmen within seemed to be running about 
amidst the flames as in a pandemonium ; while around and 
outside Ihe horizon was a glowing belt of fire, making even 
the stars look paie and feeble. At last 1 came aw\ay witli 
reluctance, and made my way towards Dudley. I reached 
the town at a late hour. I was exhausted in mind and 
body, yet the day had been most interesting and exciting. 
A sound sleep refreshed me, and I was up in tlie morning 
early, to recommence my journey of inquiry. 

I made my way to the impressive ruins of Dudley Castle, 
the remnant of a very ancient stronghold, originally built 
hy Dud, the Saxon. The castle is situated on a finely 
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wooded hill ; it is so extensive that it more resembles the 
ruins of a town than of a single building. You enter through 
a treble gateway, and see the remnants of the moat, the 
court, and the keep. Here are the central hall, the guard- 
rooms, and the chapel. It must have been a magnificent 
structure. In the Midlands it was known as the ‘‘ Castle 
of the' Woods.’' Now it is abandoned by its owners, and 
surrounded by the Black Country. It is undermined by 
collieries, and even penetrated by a canal. The castle walls 
sometimes tremble when a blast occurs in the bowels of the 
mountain beneath. The town of Dudley lies quite close to 
■the castle, and was doubtless protected by it in ancient 
times. 

The architectural remains are of various degrees of 
antiquity, and are well worthy of study, as embodying the 
successive periods which they represent. Their melancjlioly 
grandeur is rendered all the more impressive by the coal and 
iron works with which tliey are surrounded — the Qldon typo 
of buildings confronting the modern. The venerable trees 
struggle for existence under the destroying influence of 
sulphurous acid ; while the grass is withered and the vegeta- 
tion everywhere blighted. I sat down on an elevated part 
of the ruins, and looked down upon the extensive district, 
with its roaring and blazing furnaces, the smoke of wliich 
blackened the counfry as far as the eye could reach ;, and 
as I watclied the decaying trees I thought of the price we 
had to pay for our vaunted supremacy in the manufacture 
of iron. We may fill our }Kirses, but we pay a heavy price 
for it in the loss of picturesqueness and beauty. 

I left the castle with reluctance, and priceeded to inspect 
the limestone quarries in the neighbourhood. The limesfrne 
has long been worked out from imderneatli the castle ; l)ut 
not fill* from it is Wren’s Nest Hill, a mountain of limestone. 
The wrens have left, but the quarries are there. The 
walk to the hill is along green lanes and over quiet fields. 
I entered one of the quarries opened out in the sloping 
ju'ccipice, and penetrated as far as the glimmer of sunlight 
enabled me to see my way. But the sound of the dripping 
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of water from the roof of the cave warned me that I was 
approaching some deep pool, into which a false step might 
plunge me. I therefore kept within the light of day. An 
occasional ray of the sun lit up the enormous rock pillars 
whicli the quarrymen had left to support the roof. It was 
a most impressive sight. 

Having emerged from the subterranean cave, I proceeded 
on my way to Birmingham. I reached the town in the 
evening, and found most comfortable quarters. On the 
following day I visited some of the factories wliere processes 
were carried on in connection with the Birmingham trade. 
I saw the mills where sheet brass and copper were rolled foi; 
the purpose of being plated with silver. There was nothing 
in these jirocesses of novel interest, though I picked up many 
practical hints. I could not fail to be attracted by the dex- 
terous and rapid manipulation of the work in hand, even by 
boys and girls whoso quick sight and nimble fingers were 
educated to a high degree of perfection. I could liavc spent 

month profitably among the vast variety of small traders 
in metal, of which Birmingham is the headquarters. Even 
in what is called the toy trade,” I found a vast amount of 
skill displayed in the production of goldsmith work, in car- 
rings, broodies, gold chains, rings, heads, and glass eyes for 
stuffed birds, dolls, and men. 

I^was especially attracted by Soli/5, once the famous 
manufacturing establislimcnt of Boulton and Watt. Al- 
though this was not the birthplace of the condensing 
steam-engine/ it was the place where it attained its fuli 
manhood of efficiency, and became tlic source and origin of 

^ TIi« biriliplacc of tlie coiulcn.siiig eugiiic of Watt; was the workslio); 
ill tlio (Glasgow University, wliere lie lirst contrived and used a separate 
condenser — tlie true and vital element in Watt’s invention. The cori- 
deiiser afterwards attained its true elfeetivc niaidiood at Solio Tlie 
Newconien engine was in fact a condensing engine, but as the eon- 
densatiou was etfected insiile the steam cylinder it was a very (‘ostly 
source of power iu respect to steam. Watt’s liajijiy idea of coiidcnsiiig 
ill a separate vessel removed the defect. This was lirst done in liis 
ex])erimental engine in the Glasgow University workshop, and belor^ 
he had made the one at Kinniel for Dr. Roebuck. 

M 
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English manufacturing power. AYatt's engine has had a 
greater influence on the productive arts of mankind than any 
other that can bo named. Boulton also was a thorough 
man of business, without whom, perhaps, AVatt could never 
have made his way against the world, or perfected his 
magnificent invention. Not less interesting to my mind was 
the memory of that incomparable mechanic, AVilliam Mur- 
doch, a man of indomitable energy, and A\’'att’s right-hand 
man in the highest practical sense. Murdoch was the 
inventor of the first model locomotive, and the inventor of 
gas for lighting purposes; and yet he always kej)t himself 
in the background, for he was excessively modest. He was 
}ia2)piest when he could best promote the welfare of the 
gi-eat house of Boulton and AVatt. Indeed he was a man 
whose memory ought to be held in the highest regard by all 
true engineers and mechanics. 

The sight which I obtained of the vast series of work- 
shops of tins celebrated establishment — filled with evidences 
of the mechanical genius of these master minds — made me 
fool that I was indeed on classic ground in regard to every- 
thing connected with steam-engine machinery. Some of the 
engines designed by AA^att — the prototypes of the j)owor‘ful 
condensing engines of tlie present day — were still performing 
their daily quota of work. There was ‘‘Old Bess,^’ a sort of 
experimental engiife, upon which AVatt had tried many 
adaptations and alterations, for the purpose of suiting it for 
pumping water from coal mines. There was also the engine 
with the sun-and-planet motion, an invention of AVilliam 
Murdoch’s. Both of these engines were still at work. 

I went through the workshops, wheije I was specially 
interested by seeing the action of the mad line tools. There 
I obsei'ved Murdoch’s admirable system of transmitting 
power fi*om one central engine to other small vacymni engines 
attached to the individual macliines they were set to work. 
The power was communicated by pipes led from the central 
air or exhaust pump to small vacimm or atmospheric engines 
jdevoted to the driving of each sej^arate machine, tlius doing 
away with all shafting and leather belts, the required speed 
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being kept up or modified at pleasure without in any way 
interfering with the otlier machines. This vacuum method 
of transmitting power dates from the time of Papin ; but 
until it received the masterly touch of Murdoch it remained 
a dead contrivance for more than a centuiy. 

I concluded my visits to the workshops of Birmingham 
by calling upon a little known but very ingenious man, 
wliose work I had seen before I left Edinburgh, in a beauti- 
fully constructed foot tinning-lathe made by John Drain. I 
'was so much impressed with the exquisite design, execution, 
and completeness of the lathe, that I made it one of my 
chief objects to find out John Drain’s workshop. It was» 
with some difficulty that I found him. He was little 
known in Birmingham. His worksho[)s were very small ; 
tliey consisted of only one or two rooms. His exquisite 
lathes were not mucli in demand. They found their way 
chiefly to distant parts of the country, where they were 
highly cj^eemed, 

1 found that he had some exijiiisitely- finished lathes 
completed and in hand for engraving tlie stool plates for 
printing bank notes. They were provided with the moans 
of producing such intricate ornamental patterns as to defy 
the utmost skill of the forger. Perkins had done a good 
deal in the same way ; but Drain’s exquisite mechanism 
enabled his engraving lathes to surpass anything that had 
licfore been attempted in the same line. I believe that 
lira in’s earnest attention to his work, in which ho had little 
or no assistance, undermined his hcaltli, and arrested the 
eaieer (Tf one wlio, had ho lived, would have attained tlie 
higliest position his profession. I shall never forget tlio 
rare treat which his fine mechanism afforded me. Its 
prominent quality was absolute truth and accuracy in 
every part. 

Having now had enough of the Black Country and of 
Birmingham workshops, I proceeded to\vards London. There 
were no more manufacturing districts to be visited. Every- 
thing now was to bo green lanes, majestic trees, old man# 
sions, venerable castles, and picturesque scenery. There is 
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no way of seeing a country properly except on foot. By 
railway you whiz past and see nothing. Even by coach 
the best parts of the scenery are unseen. “ Shank’s naig ” 
is the best of all methods, provided you have time. I had 
still some days to spare before the conclusion of my holiday. 
I therefore desired to see some of the beautiful scenery and 
objectsr- of antiquaiian interest before returning to work. 

I made my way across country to Kenilworth. The 
weather was fine, and the walk was perfect. The wayside 
was bordered by grassy sward. ^ Wide and irregular margins 
extended on each side of the road, and noble trees and 
^untrimmed hedges, in their glowing autumnal tint, extended 
far and wide. Everything was in the most gloriously 
neglected and therefore highly picturesque condition. Here 
and there old farmhouses and labourers’ cottages peeped up 
from amidst the trees and hedges — worthy of tlie landscape 
painter’s highest skill. 

I reached Kenilworth about half an hour before sunset. 
I made my way direct to the castle, glorious in its decay. 
The fine mellow glow of the sotting sun lit up the grand 
and extensive ruins. The massive Norman keep stood up 
with mclanclioly dignity, and attracted my attention more 
than any other part of the ruined building. To me there 
is an impressiveness in the simple massive dignity of the 
Norman castles anti cathedrals, which no other buildings 
I)ossess. There is an expression of terrible earnestness 
about them. The last look I had of the Norman keep was 
grand. The elevated part was richly tinted with the last 
gloAV of tlie setting sun, while the outline of the buildings 
bencatli was shaded by a dark purply gri>y. It was indeed 
a sight never to be forgotten. I waited until the sun had 
descended beneath the horizon, still leaving its glimmer of 
j)ink and crimson and gray, and then I betook me to the 
little inn in the village, where I obtained comfortable 
({uarters for the night. I visited the ruins again in the 
morning. Although the glory of the previous evening 
diad dej)arted, I was much interested in observing the 
various styles of architecture adopted in different parts of 
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the buildings — some old, some comparatively new. I found 
the older more grand and massive, and the newer, of tiu' 
sixteenth century, wanting in dignity of design, and thr 
workmanship very inferior. The reign of Shoddy had 
already begun before Cromwell laid the castle in ruins. 

In the course of the day I proceeded to Warwick. 1 
j)assed along the same delightful grass-bordered roads, shaded 
by noble trees. I reached the grand old town, with its antique 
buildings and its noble castle — so famous in English history. 
Leaving the place with reluctance, I left it late in the after- 
noon to trudge on to Oxford. But soon after I started the 
rain l)egan to fall. It was the first interruption to my 
walking journey which I had encountered during my three 
weeks’ absence from London. As it appeared from the 
dark clouds overhead that a wet night had set in, I took 
shelter in a wayside inn at a place called Steeple Aston. 
My clothes were dripping wet ; and after a glass of very 
hot rum and water I went to bed, and had a sound sleei). 
Next morning it was fair and bright. After a substantial 
homely breakfast I set out again. Nature was refreshed 
by the steady rain of the previous night, and the day was 
beautiful. 1 reached Deddington and stayed there for tlie 
night, and early next morning I set out for Oxford. 

I was greatly excited by the first sight I had of tlio 
crowd of towers and spires of that Icafned and illustrious 
city. Nor were my expectations at all disapjiointed by a 
nearer approach to the colleges of Oxford. After a most 
interesting visit to the best of the buildings, I took, in a 
fair idem of the admirable details of tliis nol>le city, and 
left in the afterqpon of next day. I visited, on my way to 
Thame, the old church of Ifiley. I w'as attracted to it by 
the fine old Norman work it contains, wliich I found most, 
quaint and picturesque. 

I slept at Thame for the night, and next day walked to 
Windsor. I arrived there at sunset, and had a fine view of 
the exterior of the castle and the surrounding buildings. 
I was, however, much disappointed on examiniiig tli« 
architectural details. In sight of tlie nol)le trees about the 
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castlo, and the magnificent prospect from the terrace, 1 saw 
mucli that tended to make uj) for the disgust I felt at the 
way in wliich all that was so aj>propriatG and characteristic 
ill so historic a place as Windsor Castlo should have been 
tampered with and rubbed out by the wretched conceit of 
the worst architects of our worst architectural period. 

I left Windsor next morning, and walked direct for 
London. My time was up, but not my money. I had 
taken eight sovereigns on setting out from London to 
Liverpool by coach, and I brought one sovereign back 
with me. leather than break into it I walked all the way 
from Windsor to London without halting for refreshment. 
My entire expenditure during my three weeks’ journey was 
thus seven pounds. 

When I look back upon that tour, I feel tliat I was 
amply rewarded. It was throughout delightful and in 
structive. The remembrance of it is as clear in my mind 
now as if I had performed the journey last year instead 
of fifty years ago. There are thousands of details that 
pass before my mind’s eye that would take a volume to 
enumerate. I brought back a book full of sketches ; for 
graphic meinoranda are much better fitted than written 
words to bring up a host of pleasant recollections and 
associations. I came back refreshed for work, and pos- 
sessed by an ^QiixiouS desire to press forward in the career 
of industry which I had set before me to accomplish. 



CHAPTER X. 

BEGIN BUSINESS AT MANCHESTER. 

Mr. Maudst.ay arrived from Berlin two days after my. 
return to London. He, too, had enjoyed his lioliday. 
During his stay in Beilin he had made the friendship of 
the distinguished Humboldt. Shonkid, the architect, had 
becTi very kind to him, and presented him with a set of 
drawings and engravings of his great architectural woi’ks, 
which Mr. Maudslay exhibited to me with much delight. 
'Vliat lie most admired in Shenkel was the great range of 
iiis talent in all matters of design, his minute attention to 
detail, and his fine artistic feeling. 

Soon after Mr. Maudslay’s return, a very interesting job 
was brought to him, in which he took even more than his 
usual interest. It was a machine which Ids friend Mr. 
Barton, of the Royal Mint, had obtainefd from France. It 
was intended to cut or engrave the steel dies used for 
stamping coin. It was a remarkable and interesting 
specimen of inventive ingenuity. It copied any object 
in relief which had been cast in plaster of Paris or brass 
from the artist’s original wax model. The minutest detail 
was transferred to soft steel dies with absolute accuracy. 
This remarkable machine could copy and cut steel dies 
eitlier in intaglio or in cameo of any size, and, in short, 
enabled the mechanic Avho managed it to transfer the most 
minute and characteristic touches of the original model to the 
steel dies for any variety of size of coin. Nevertheless, the 
execution of some of the details of the machine were 
defective, that after giving the most tempting proof of fts 
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capabilities at the Royal Mint, Mr. Barton found it 
absolutely necessary to jdace it in Maudslay’s hands, in 
order to have its details thoroughly overhauled, and made 
as mechanically })erfcct as its design and intention merited. 

This interesting machine was accordingly brought to the 
private workshop, and placed in the hands of the leading 
mechavic, whom I had the pleasure of being associated 
with, James Sherrilf, one of our most skilled workmen. 
We were both put to our mettle. It was a job quite to 
my taste, and being associated with so skilled a workman 
as Slierriff, and in constant communication with Mr. Maud- 
slay, I had every opportunity of bringing my best manipu- 
lative ability into action and use while perfecting tins 
beautiful machine. It is sufficient to say that by our 
united efforts, by the technical details suggested by Mr. 
Ma.udslay and carried out by us, and by the practical trials 
made under the superintendence of Mr. Wyon of the Mint, 
the apparatus was at length made perfect, and performed 
its duty to the satisfaction of every one concerned'. 

Mr. Maiidsla} had next a pair of 200 horse-power 
marine engines put in hand, Ilis sons and partners were 
rather opposed to so expensive a piece of work being 
undertaken without a,n order. At that time such a 
j)Owcr as 200 hoiso nominal was scarcely thought of ; and 
the Admiralty Board were very cautious in ordering 
marine engines of any sort. Nevertheless, the engines 
were proceeded with and perfected. They formed a noble 
object in the great erecting shop. They embodied in 
every detail all Mr. Ma id slay’s latest improvements. In 
fact the woi’k was the sum total of the great master’s 
inventions and ada|)tations in marine engines. The Ad- 
miralty at last secured them for the purpose of being 
placet! in a very fine vessel, the Dee, then in course of 
consti-uction. Mr. Maudslay was so much pleased with 
the I’esult tliat he had a very bcautiiul model made of the 
engines; and finding that I liad some artistic skill as a 
draughtsman, he set me to work to make a complete j)er- 
spective drawing of their great engines as they stood all 
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])cifect in the erecting-shop. This was a Avoik ciitiicly 
to my taste. In duo time I completed a grapliic portrait 
of tliese noble engines, treated, T liope, in an ailistic spirit. 
Indeed, sucli a class of drawing was rarely to be had from 
any engineering draughtsman. Mere geometrical drawing 
could not give a proper idea, as a whole, of so grand a 
})iece of mechanism. It required something of thetirtistic 
s])irit to fairly represent it. At all events my performance 
won the entire approval of my master. 

Mr. Maud slay was a man of a wide range of mechanical 
abilities. He was always ready to enter upon any new 
work requiring the exercise of special skill. It did not 
)natter whether it wa-s machine tools, engraving dies, block 
machinery, or astronomical instruments. While at Bcjrlin 
he went to see the Koyal Observatory. He was naturally 
much interested by the fine instruments there — the works 
of llepsoldt and Mertz, the irioneers of improved astronom- 
ical workmanship. The continental instrument maker’s 
were then far in advance of those of England. Mr. 
Maudslay was greatly impressed with the sight of the line 
instruments in the Berlin Observatory. He was permitted 
to observe some of the most striking and remarkable of 
the lieavcnly bodies — Jupiter, Saturn, and the Moon. It 
was almost a new revelation to him ; for the subject was 
entirely novel. To bo able to mak^ such instruriKnits 
seemed to him to be a glorious acliievement of rclined 
mechanism and mani|)ulative skill. He returned home 
full of the wonderful sights he had seen. It was a 
constant source of jileasure to him to dwell ui>on the 
splendour and mggriificenco of the heavenly bodies. 

He became anxious to possess a powerful telescope of his 
own. His principal difficulty was in procuring a lens of 
considerable diameter, possessed of high perfection of de- 
lining power. I suggested to him the employment of a 
I’cllecting telescope, by means of which the difficulties 
connected with the emidoy merit of glass could be avoided. 
This suggestion was based upori some knowledge 1 ha(l 
acquired respecting this department of refined meclianical 
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art. I knew tiiat tlio elder Herschel had by this means 
vastly advanced our knowledge of the heavenly bodies, 
indeed to an extent far beyond what had been achieved 
by the most perfect of glass lens instruments. Mr. Maud- 
slay was interested in the idea I suggested ; and he 
requested me to show him what I knew of the art of 
compounding the alloy called speculum metal. Pie wished 
to know how so brittle a material could be cast and 
ground and polished, and kept free from flaws or defects 
of every kind. 

I accordingly cast for him a speculum of 8 inches dia- 
meter. I ground and polished it, and had it fitted up in 
a temporary manner to exhibit its optical capabilities, 
which were really of no mean order. But, as his ambition 
was to have a grand and powerful instrument of not less 
than 24 inches diameter, the preparation for such a specu- 
lum became a subject to him of the highest interest, tie 
began to look out for a proper position for his projected 
observatory. He made inquiry about a residence at 
Norwood, where he thought his instrument might have 
fair play. It would there be free from the smoke and dis- 
turbing elements of such a place as Lambeth. His mind 
was full of til is idea when he -was called away by the 
claims of affection to visit a dear old friend at Boulogne. 
He remained there Tor more than a week, until assured of 
his friend’s convalescence. But on his return voyage 
across the Channel he caught a severe cold. On reaching 
London he took to his bovi and never left it alive. After 
three or four weeks’ suflering he died on the 1 4th of 
February 1831. 

It was a very sad thing for me to lose my dear old 
master. He was so good and so kind to me in all ways. 
He treated me like a friend and companion. He was 
always generous, manly, and upright in his dealings with 
everybody. How his workmen loved liim ; how his friends 
lamented him ! Ho directed, before his death, that he 
fhould be buried in Woolwich Churchyard, where a cast- 
iit)n tomb, made to his own design, was erected over his 
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remains. Pie had ever a warm heart for Woolwich, whore 
be had been born and brought up. He began his life a ^ 
a mechanic there, and worked his way steadily upwarvi-, 
until he reached the highest point of his profession, lie 
often returned to Woolwich after he had left it ; vsorno- 
times to pay a share of his week's wages to his mother, 
while she lived ; sometimes to revisit the scenery •of his 
youth. He liked the green common, with the soldiers 
about it ; Shooter's Hill, with its wide look-out over Kent 
and down the valley of the Thames ; the river busy with 
shipping ; the Dockyard wharf, with the royal craft loading 
and unloading their armaments. He liked the clangour of# 
the arsenal smithy, where he had first learned his art; 
and all the busy industry of the place. It was natural, 
therefore, that being so proud of his early connection with 
Woolwich he should wish his remains to be laid there ; 
and Woolwich, on its part, has equal reason to bo proud 
of Henr}^ Maudslay. 

After the death of my master I passed over to th(^ 
service of his worthy partner, Joshua Field. I had an 
equal pleasure in working under him. His kindness in 
some degree mitigated the sad loss I had sustained by the 
death of my lamented friend and employer. The first 
work I had to perform for Mr. Field was to assist liim in 
making the working drawings of a 2 (TO horse-power con- 
densing steam-engine, ordered by the Lambeth Waterworks 
Company. The practical acquaintance which I had by 
this time acquired of the mechanism of steam-engines 
enabled* me to serve Mr. Field in a satisfactory manner. 
I drew out in fujl practical detail the rough but excellent 
hand sketches with which he supplied me. Tliey were 
handed out for execution in the various parts of the 
factory ; and I communicated with the foremen as to the 
details and workmanship. 

While I was occupied beside Mr. Field in making these 
working dra-wings, he gave mo many most valuable hints as 
to the designing of machinery in general. In after years i 
liad many opportunities of making good use of them. Ode 
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point he often impressed upon me. It was, he said, most 
important to bear in mind the <jd<it-ahilit}/ of parts — that 
is, wlien any part of a machine was out of repair, it was 
requisite to get at it easily without taking the machine to 
pieces. This may appear a very simple remark, but the 
neglect of such an arrangement occasions a vast amount of 
troul)!#, delay, and expense. None but those who have had to 
do with the repair of worn-out or damaged parts of machinery 
can adequately value the imj3ortance of this subject. 

I found Mr. Field to be a most systematic man in all 
business afiairs. I may specdally name one of his arrange- 
jnents which I was quick to take up and appreciate. I 
carried it out with great advantage in my after life. It 
was, to record subjects of conversation by means of ^‘graphic” 
memoranda. Almost daily, persons of note came to consult 
with him about machinery. On these occasions the con- 
sultations took place either with reference to proposed new 
work, or a-s to the progress of orders then in han^. Occa- 
sionally some novel scheme of applying power was under 
discussion, or some new method of employing mechanism. 
On ordinary occasions rough and rapid sketches are made 
on any stray jneces of waste paper that were about, and after 
the conversation is over the i)apers are swept away into the 
waste basket and destroyed. And yet some of tliese lapid 
drawings involve mfitters of great interest and importance 
for after consultations. 

To avoid sucli losses, Mr. Field had always placed upon 
his table a ^Halking book ’ or “grajdiic diary.’^ When his 
visitors called and entered into conversation with hifn about 
mechanical matters, he made rapid sketclifs on the succes- 
sive pages of the book, and entered the brief particulars 
and date of the conversation, together with the name and 
address of the visitor. So that a conversation, once begun, 
might again be referred to, and, when the visitor called, 
tlie graphic memoranda might be recalled without loss of 
time, and the consultation again proceeded. The pages of Mr. 
Field’s “ talking books ” were in many ways most interesting. 
IMiey containjcd data that, in future years, supplied valuable 
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evidence in respect to first suggestions of mechanical contriv- 
ances, and which sometimes were developed into very iin 
])ortant results. I may add that Mr. Field kept these tali' 
ing books” on a shelf in front of his drawing table Tht; 
back of each volume was marked with the year to winch Hie 
entries referred, and an index was appended to each. A 
general index book was also placed at the end of tho«goodly 
range of these graphic records of his professional life. 

The completion of tlie working drawings of the Lambctli 
pumping engines occupied me until August 1831. I had 
then arrived at my twenty -tlurd year. I had no intention 
of proceeding further as an assistant or a journeyman. I 
intended to begin business for myself. Of course I could 
only begin in a very small way. I informed Mr. Field of my 
intention, and he was gratified with my decision. Not only so; 
but he kindly permitted me to obtain castings of one of th(i 
l)est turning-lathes in the workshops. I knew that when I 
hud fitted it. up it would become the parent of a vast progeny 
v)f descendants — not only in tlie direct line, but in planing 
machines, screw-cutting lathes, and many otlier minor tools. 

At the end of the montJi, after taking a grateful farew'oll 
of Mr. Field and his partners, I set sail for Leith with my 
stock of castings, and reached Edinburgh in due time. In 
order to proceed with the construction of my machine tools, 
I rented a small piece of land at Old llroughton. It was 
at the rear of my worthy friend George Douglass’s small 
foundry, and was only about five minutes’ walk from my 
father’s liouso. I erected a temji)orary workshop 24 feet 
long by IG feet wide. 

I removed thither my fathei’s foot-latlie, to which I iiad 
previously added an excellent slide-rest of my own making. 
I also added a ‘‘slow motion,” which enabled me to turn 
cast-iron and cast-steel portions of my great Maudslay la the. 
I soon had the latter complete and in action. Its first child 
was a planing machine capable of executing surfaces in the 
most perfect style — of 3 feet long by 1 foot 8 inches 
wide. Armed with these two most important and generally 
useful tools, and by some special additions, such as borifig 
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in^cliiius .111(1 drilling m.ichines, I soon had .i ])iog(ny of 
Icgiliin it(' defeocndants (lowdcd about my little woikbhop, so 
that 1 often did not know which i\ay to turn. 

I h.id one l.ibouui to dine the wheel whidi gave motion 
to my f)ig 1 dhe ^ but I w.is \ei} much in w.iiit of some one 
cbe to hdj) mo One daj^ a 'young hcaity fellow cilled 
upon me lie hid come fiom the Shotts lion rom])ni>’s 
Woiks 111 Ed in I >111 gh. lI.iMiig hcaid of what 1 i^as about, 



Ik ofleied his soi’V'iccs When he told in(]^ lint he had been 
])icd IS a luilhMiJit, ind tint he (ould Inndle the pi me 
and the siw is veil as the chisel and tin file, I closed with 
linn at oiue Jlc w.is to hue fifteen shillings a week 1 
liked the .>oung nun >oi> much — ho was so )u nl) and 
(heiiful His n line was An hibald Toin,oi ‘ Auhic/’ is 
lu w is gonci dly c.dled dining the twciit} }ciis tint he 
coin iimd in nu sinMtc 

‘ 1 obtained aiiothoi abbistant in the iKibon of .i }oung 
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man whose father wished him to get an insight into prac- 
tical engineering. 1 was offered a premium of £50 
twelve months’ experience in my workshop. I arranged to 
take the young man, and to initiate him in the genoial 
principles and practice of engine(‘ring. The £50 premium 
w^as a very useful help to me, especially as I liad engaged the 
millwright. It enabled me to pay Tony’s wages duiiwig the 
time tliat he remained with me in lulinburgh. I found it 
necessary, however, to take in some work in the regular way 
of business, in order to siij^ply me with the means of com- 
pleting my pro])er supjdy of tools. 

The chief of these extraneous and, I may say, disturbing, 
jobs, was tliat of constructing a rotary steam-engine. Mr. 
Uobert Steen had contrived and patented an engine of this 
sort. He Avas a dangerously enthusiastic man, and enter- 
tained the most visionary ideas as to steam power. He Avas 
of opinion that his own contrivance was more compact and 
simple, and possessed of more capability of producing poAver 
from tlio consumption of a given cpiantiliy of fuel, than tlie 
best steam-engines then in use. 1 warned him of liis error ; 
])ut nothing but an actual proof would satisfy him. He 
urgently requested me to execute his order. He made mo 
a li])cral and tempting offer of weekly payments for my 
Avork during the progress of Ins engine. He only required 
tliat 1 should give Ins invention the be*i:iefit of ray careful 
Avorkmanship. lie considered that tins Avould be sufficient 
to substantiate all bis enthusiastic expectations. I was thus 
seduced to accept his order. 

I ingpde the requisite draAvings, and proceeded Avith tlie 
work. At the s^irie time my own machine tools were in 
progress, tliougli at a retarded pace. The weekly payments 
were regularly made, and I Avas kept in a sort of financial 
ease. After three months the rotary engine Avas finislHid 
to the inventor’s complete satisfaction. But when tlie 
]>oAver it gave out Avas compared with tliat of a good 
ordinary steam-engine, tlic verdict as to consum])tion of 
fuel Avas against the ncAV rotary engine. Nevertheless, thci 
enthusiastic projector, “tho’ vanquished he Avould argtfe 
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still,” insisted that the merits of his contrivance would 
sooner or later cause it to be a most formidable rival to 
the crank steam-engines. As he was pleased with its per- 
formances, I had no reason to be dissatisfied. I had done 
my part in the matter, and Mr. Steen had done his. His 
punctual weekly payments had assisted me in the com- 
pletion of my tools ; and after a few months more labour 
I had everything ready for starting business on my own 
account. 

My choice lay between Liverpool and Manchester. I 
liad seen both of these cities while on my visit to Lanca- 
.shire to witness the opening of the Liverpool and Man- 
chester Eailway. I now proceeded to visit them again. 
I was fortified with valuable introductions to leading men 
in both places. I was received by them with great kindness 
and hospitality. I have lieard a groat deal about the 
ingratitude and selfishness of the world. It may have 
been my good fortune, but I have never experienced either 
of those unfeeling conditions. On the whole I have found 
a great deal of unselfisli kindness among my fellow-beings. 
They have often turned out of their way to do me a service ; 
and I can never be too grateful for the unwearied kindness, 
civility, and generosity of the friends I met with dining 
my stay in Lancashire. 

It was a questfon which would l)e the best place to 
settle in — Liverpool or Manchester. I had seen striking 
evidences of the natural aptitude of Lancashire workmen 
for every sort of mechanical employment, and had observed 
their unsparing energy >vhile at work. I compared them 
with tlie workmen whom I liad seen in L<)ndon, and found 
them superior. They were men of greater energy of 
chai’acter ; their minds w'crc more capacious ; tlieir in- 
genuity was more inventive. I hit assured that in 
either Liverpool or Manchester — the centres of coni- 
nujrcial and manipulative energy — I could settle down 
with my limited capital and tools, and in course of 
time contrive to get on, helped by energy, self-reliance, 
and determination. I also found that the demand for 
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machine-making tools was considerable, and that their 
j)roductioii would soon become an important department 
of business. It might bo Ciirriod on with little expendituie 
of capital, as the risks were small and the returns were 
quick. I resolved to cultivate that moderate and safe class 
of mechanical business, at all events at the outset. 

I first went to Liverpool. I presented my letter of 
introduction to Mr. Koscoe, head of the Mersey Steel and 
Iron Company. He received me with great kindness, and 
gave mo much good advice. I called upon Edward Berry, 
engineer, and also upon William Fawcett, who had received 
me with so much kindness on my former visit. I cannot * 
omit mentioning also the friendly rcce})tion which I received 
from Dr. Sillar. He had been a medical student at Edin- 
burgh, and liad during that time met witli some kindness 
from my father. He expressed his remembrance of it with 
grateful effusion ; and added Ids personal introduction, with 
that of my letters, to some of the leading men in Liverpool. 

I may mention that Dr. Sillar was the son of Burnses 
“ Brother Poet ’’ Davie, to whom the well-knoAvn “ Epistle 
was addressed. 

Among tlie other well-known men to whom I was 
introduced at Liverpool was John Cragg, an intelligent 
and enterprising ironfounder. He was lyi extensive manu- 
facturer of the large sugar-boiling pans used in tlie West 
Indies. He had also given his attention to the introduction 
of iron into buildings of different sorts. Being a man of 
artistic taste he had even introduced cast-iron into Gothic 
architecture. In order to exhibit, in an impressive form, 
the uses of his fa’^ouritc metal, he erected at his own cost 
a very elegant church in the northern part of Liverpool. 
Cast-iron was introduced, not only in the material parts of 
the structure, but into the Gothic columns and Gothic 
tracery of the windows, as well as into the lofty and elegant 
spire. Iron was also employed in the external ornamental 
details, where delicate yet effective decoration was desirable. 
The famous architect, Edward Blore, was the designer o^ * 
the church; and the whole details of the building — of 

N 
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which cast-iron formed the principal material — were exe- 
cuted to his entire satisfaction.^ 

My introduction to Mr. Cragg led to an acquaintance, 
and then to a friendship. When the ice was broken — 
which was very soon — he told me that he was desirous of 
retiring from the more active part of his business. Whether 
he liked my looks or not I do not know ; but, quite unex- 
pectedly, he made me a very tempting offer to enter his 
works as his successor. He had already amassed a fortune, 
and I might do the same. I could only thank him most 
sincerely for his kindness. But, on carefully thinking the 
matter over, 1 declined the proposal My principal reason 
was, that the special nature of his foundry work did not 
quite harmonise with my desire to follow the more strictly 
nuichanical part of the iron business. Besides, I thought I 
had a brighter prospect of success before me ; though 1 
knew that I had many difficulties to contend against. Hid 
I throw away my chances in declining the libci’al proposal 
of Mr. Cragg The reader will be able to judge from the 
following pages. But to the last I continued a most friendly 
intercourse with my intended patron, while he on his part 
took an almost paternal interest in my progress.'^ 

After my visit to Liverj)ool I passed on to Manchester. 
I was fortunate in liaving introductions to some of the 
leading men there, — to John Kennedy, William Fairbairn, 
the Grant Brotliers, and lastly, to that most admirable 
man, Benjamin Hick, engineer, Bolton. To narrate in 
detail ail the instances of warm and hospitable kindnesses 
which I received from men in Lancashire, even from the 
outset of my career there, would fill a volume. 

I first went to see my friend Edward Tootal, who had 
given me so kind a reception in 1830. I was again cor- 
dially received ; he now promised to l)efriend me, which 

^ So far as I can recollect, the name of the clfurch was St. James’s. 
It exhibited a very early introduction of iron as an important element 
in architectural construction. Iron was afterwards largely introduced 
hito mills, mill gearing, and buildings generally. 

^ Mr. Cragg died in 1853, aged 84. 
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he did most effectually. I next visited John Chippendale, 
(A the firm of Thomson, Chippendale, and Company, cali(‘v> 
[jiiiiters. I had met him at a friend’s house in Londoii, 
where he had offered, if I ever visited Manchester, to 
introduce me to some of the best men tliere. I accordingly 
called upon him at his counting-house. It happened^ to l)e 
Tuesday, the market day, when all the heads of manufac- 
turing establishments in and round Manchester met together 
at the Exchange between 12 and 1 ; and thus all were 
brought to a focus in a very convenient maniun\ 

Mr. Cliippendale first introduced me to Mi*. John Ken- 
nedy, one of the most distinguished men in Manchester. I * 
liad a sj)ecial letter of introduction to him from Buchanan 
of Catririe, and his partner Smith of Deans tone. I explained 
to liim the object of my visit to Manchester, and he cordially 
entered into my views. He left liis occupation at the time, 
and went with me to see a place which lie thought might 
03 suitabk for my workshop. The building w^as nca,r at 
hand — in Dale Street, Piccadilly. It had been used as a 
cotton mill, but was abandoned by the owner in favour of 
more suitable and extensive premises. It was now let out 
in flats for manufactui'ing purposes. Power was su])j>lie(l 
to each fiat from a shaft connected* with a large mill up the 
stiect;, tlie owner of which had power Ip spare. The flat 
shown to mo was 130 feet long by 27 feet wide, and tlie 
rent was only £50 a year. I thought the premises very 
suitable, but I took a night to sleep over it. I thanked Mr. 
Kennedy very much for his kindness, and for the trouble 
which he had taken on behalf of an unknowui stranger. 

On this memorable day I had anotlier introduction, 
through the kindness of Mr. Chippendale, which proved of 
great service to me. It was to the Messrs. Grant, the famous 
“ Brothers Cheery ble ” of Dickens. I was taken to their 
counting-house in Cannon Street, where I was introduced 
to Daniel Grant. Although business was at its full height, 
he gave me a cordial reception. But, to save time, ho 
invited me to come after the Exchange was over and tako^ 
“ tiffin ” with him at his hospitable mansion in Mosely Street. 
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There, he said, I should meet some of the most enterprising 
men in Lancasliire. I was most happy, of course, to avail 
myself of his invitation. 1 wont thither accordingly, and 
the first thing that Daniel did was to present me in the 
most cordiid manner to “ his noble brother William,” as he 
always ailectionately called him. William was the head of 
the firm, and he, too, gave me a warm and hearty welcome. 
He asked me to sit beside him at the head of the table. 

During dinner — for indeed it was such, being the survival 
of the old-bishioned one o’clock dinner of a departing age — 
William entered into conversation with me. He took oc- 
casion to inquire into the object of my visit to Manchester. 

I told him, as briefly as I could, that I intended to begin 
the business of a mechanical engineer on a very moderate 
ijcalo, and that I had been looking out for promises wherein 
to commence operations. Ho seemed interested, and asked 
more questions. I related to him my little history, and told 
him of my desires, hopes, and aspirations. “ What was my 
age “ Twenty-six.” “ That is a very young ago at which , 
to begin business on your own account.” “ Yes ; but T have 
plenty of work in me, and I am very economical.” ’fhen 
ho pressed his questions home. But what is your capital 
I told him that my capital in cash was XG3. “ What !” he 
said, “that will do^ very little for you when Saturday nights 
come round.” “That’s true,” I answered; “but as there 
will be only myself and Archy Torry to provide for, I think 
I can manage to get along very well until profitable work 
comes in.” 

Ho whispered to me, “ Keep your heart up f” With 
such views, he said, I was sure to do<^\^ell. And if, he 
added, on any Saturday night I wanted money to pay wages 
or other expenses, I would find a credit for £500 at 3 j)er 
cent at his office in Cannon Street, “ and no security,^^ These 
were his very words. What could have been more generous ? 
I could only whisper my earnest thanks for his warm- 
hearted kindness. He gave me a kindly squeeze of the hand 
in return, which set me in a glow of gladness. He also gave 
me a sort of wink that I shall never forget — a most know- 
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ing wink. In looking at mo lie seemed to tnin In’s eye 
round and brought his eyebrows down upon it in a suddci. 
and extraordinary manner. I thought it was a mere cow 
firmation of liis kind advice to “kee]) my lieart ujM” it 
was not until two years after that I found, from a mutual 
friend, that the eye in question was made (>f glass ! Some- 
times the glass eye got slightly out of its place, aiicl Mr. 
Grant had to force it in again by this odd contortion of his 
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eyebi’ows, which 1 luid translated in In all manner of kind 
intentioiis. 

As soon as th^ party broke up i went to Wren and 
In iiiieit, the agents for the flat of the old mill which I had 
seen in I)ale Street. I inspected it again, and found tliat 
it "was in all re.s[)ect.s suitalrle for my purpose. 1 may 
mention in jrassing that the flat below mine was in the 
occupation of a glass-cutter, whose glass-cutting lathes and 
grindstones were supplied with power from the same upright 
shaft that was to serve me in the same manner on tlic flat 
above. Encouraged by the supjrort of William Grant, f 
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immediately entered into a contract for the premises as a 
yearly tenant. Nothing could have been more happily 
arranged for my entering into business as a mechanical 
engineer and machine tool maker. The situation of the 
premises was excellent, being in the heart of Manchester. 
Tliere was a powerful crab crane, or hoisting apparatus, in 
the upper story, and the main chains came down in front of 
the wide door of my workshop, so that heavy castings or 
cases of machinery might be lifted up or let down with the 
utmost ease and convenience. At the same time I was re- 
lieved from looking after the moving power and its natural 
accompaniment of trouble and expense in the way of fuel 
and attendance. 

When I had settled the contract for taking the place, I 
wrote down to Edinburgh by that night's post to tell my 
father of the happy results of my visit to Manchester, and 
also to inform my right hand man, Archy Torry, that I 
should soon be with him. He was to prepare packing 
up my latluis, planing machines, drilling machines, and other 
smaller tools, not forgetting my father's foot lathe, of which 
I had made such effective use.^ I soon followed up my 
hitter. I was in Edinburgh in a few days' time, and had 
all my tools packed up. ' In the course of about ten days I 
returned to Mancl/ester, and was followed by Archy Torry 
and the ponderous cases of machinery and engineer's tools. 
They were all duly delivered, hoisted to my flat, and put in 
their proper places. I was then ready for work. 

The very first order I received was from rny friend 
Edward Tootal. It was a new metallic piston for Ihe small 
steam-engine that gave motion to his silk-IVinding macliinery. 
It was necessary that it should bo done over night, in order 
that liis hictoiy sliould be at work as usual in the mornijig. 


^ I have still tliis foot lathe in full and perfect and almost daily 
action. I continiie to work with it now, after sixty-threo years of 
silmost constant use. It is a lathe that I duly prize and venerate, not 
only because it was my father’s, but also because it w’ns, in practical 
«fact, the progenitor, more or less directly, of all the mechanical 
productions of iiiy long and active life. 
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My faithful Archy and I set to work accordingly. Wo 
removed the old defective piston, and replaced it by a new 
and improved one, made according to my own ideas of how 
so important a part of a steam-engine should be constructf'd. 
W e conveyed it to Mr. TootaFs factory over night, and by 
five o’clock in the morning gave it a preliminary trial to see 
that (everything was in order. The ‘‘ hands ’’came in*at six, 
and the machine was set to work. It was no doubt a very 
small order, but the piston was executed perfectly and satis- 
factorily. The result of its easier action, through reduced 
friction, was soon observable in the smaller consumption of 
coal. Mr. Tootal and his brother were highly pleased at 
my prompt and careful attention to their little order, and it 
was the forerunner of better things to come. 

Orders soon came in. My planing machine was soon 
fully occupied. When not engaged in executing other work 
it was employed in planing the flat cast-iron inking tables 
for prilling machines. These were made in considerable 
numbers by Messrs. Wren and Bennett (my landlords) under 
tlie personal superintendence of Ebenezer Oowper, brother of 
the inventor, who, in conjunction with Mr. Applegath, was 
the first to produce a really effective newspaper printing 
machine. I had many small subsidiary jobs sent to me to 
execute. They not only served to keep my machine tools 
properly employed, but tended in the most effective way to 
make my work known to some of the best firms in Man- 
chester, who in course of time became my einployers. 

In order to keep pace with the influx of work I had to 
take on fre.sli hands. I established a smithy down in tlie 
cellar fiat of the^old mill in Dale Street, so tliat all forge 
work in iron and steel might be promptly and economically 
produced on the premises. There was a small iron foundry 
I'clonging to a Mr. Heath, about three minut(‘s’ walk from my 
workshop, where I had all my castings of iron and brass dom*, 
with promptness, and of excellent cpiality. Mr. l[(^ath vciy 
much wanted a more powerful steara-engiii(3 to drive his 
cupola blowing fini. I had made a steam-engine in Edin# 
burgh and brought it with me. There it lay in my workshop. 
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where it remained unused, for I was sufficiently supplied 
with power from the rotating shaft. Mr. Heath offered to 
buy it. The engine was accordingly removed to his iron 
foundry, and I received my full quota of value in castings. 

Week by week my orders grew, and the flat of the old 
mill soon assumed a very busy aspect. By occasionally 
adding to the number of my lathes, drilling machines, and 
other engineers’ tools, I attracted the attention of em- 
ployers. When seen in action they not only facilitated and 
economised the production of my own work, but became 
my best advertisements. Each new tool that I constructed 
had some feature of novelty about it. I always endeavoured 
after greater simplicity and perfectness of workmanship. 
I was punctual in all my engagements. The business proved 
safe and profitable. The returns were quick. Sometimes 
one-third of the money was paid in advance on receipt of 
the order, and the balance was paid on delivery tit my own 
premises. All risk of bad debts was avoided. Thus I was 
enabled to carry on my business with a very moderate 
amount of capital. 

My crowded workshop and the active scene it presented, 
together with the satisfaction my work gave to my employers, 
induced several persons to offer to enter into partnershij) 
with mo. Sometimes it was on their own account, or lor 
a son or relation for whom they desired an oi)ening. But 1 
fought shy of such proposals. It was a very riskful affair 
to admit as partners young men whose character for ability 
might be very doubtful I was therefore satisfied to go on 
as before. Besides, I liad the kind and disintercstVid offer 
of the Brothers Grant, which was always available, tliougli, 
indeed, I did not need to make use of it. I had also the 
good fortune to be honoured by the friendship of Edward 
Lloyd, the head of the firm of Jones, Lloyd, and Co. I had 
some moderate financial transactions with the banlv. Mr. 
Lloyd had, no doubt, heard something of my industry and 
economy. I never asked him for any accommodation ; but 
on one occasion he invited me into his parlour, not to sweat 
me, but to give me some most kindly hints and advice as 
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to the conduct of my financial afiairs. He volunteered an 
offer which I could not but feel proud of. He said that 1 
should have a credit of £1000 at my service, at the usual 
bank rate. He added, “As soon as you can, lay by a little 
capital of your own, and baste it with its own gravy !” A 
receipt which I have carefully follow^ed through life, and I 
am thankful to say with satisfactory results. 

Before I conclude this chapter, let me add something 
more about my kind friends the Brothers Grant. It is well 
that their history should be remembered, as the men who 
personally knew them will soon bo all dead. The three 
brothers, William, Daniel, and John Grant, were the sons of 
a herdsman or cattle-dealer, wliose occupation consisted in 
driving cattle from the far north of Scotland to the rich 
pastures of Cheshire and Lancashire. Tlie father was 
generally accompanied by his three sons, who marched bare- 
foot, as was the custom of the north country lads in those 
days. IJeing shrewd fellows, they observed with interest the 
thriving looks and well-fed condition of the Lancashire folks. 
They were attracted by the print works and cotton mills 
which lay by the Irwell, as it crept along in its bright 
and rural valley towards Manchester. When passing the 
^vorks of Sir Eobert Peel at Nuttal, near Bury, tliey admir(‘d 
the beauty of the situation. The tliought possessed them 
that they Avould like to obtain some ‘employment in the 
neighbourhood. They went together in search of a situa- 
tion. It is said that when they reached the crown of the 
hill near Walmsley, from which a beautiful i)rospect is to 
be seert, they were in doubt as to the lino of road which 
tliey should puiwie. To decide their course, a stick was put 
up, and they agreed to follow the direction in which it should 
fall. The stick fell in the direction of Itamsbottom, then a 
little village in the bottom of the valley, on the river Irwell. 
There they went, and found employment. 

They were thrifty, economical, and hard-working ; and 
they soon saved money. Their savings became capital, and 
they invested it in a little print work. Tlun'r capital grevi, 
and they went on investing it in print works and cotton miMs. 
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They became great capitalists and manufacturers ; and by 
their industry, ability, and integrity, were regarded as among 
the best men in Lancashire. As a memorial of the event 
which enabled them to take up their happy home at Kams- 
bottom, they caused to be erected at the top of Walmsley 
Hill a lofty tower, overlooking the valley, as a kind of 
public •thank-offering for the prosperity and success which 
they had achieved in their new home. Their well-directed 
diligence made the valley teem with industry, activity, 
health, joy, and opulence. They never forgot the working- 
class from which they had sprung, and as their labours had 
aontributed to their wealth, they spared no expense in pro- 
viding for the moral, intellectual, and physical interests of 
their work-people. Whenever a worthy object was to be 
achieved, the Brothers Grant were always ready with their 
hearty and substantial help. They contributed to found 
schools, churches, and public buildings, and many a deserving 
man did tliey aid with their magnanimous bounty.^ 

I may also mention that they never forgot their first im- 
})rossion of the splendid position of the first Sir Robert Peel’s 
works at Nuttal. In course of time Sir Robert had, by his 
skill and enterprise, acquired a large fortune, and desired to 
retire from business. By this time the Grant Brothers had 
siicceed(Hl so well that they were enabled to purchase the 
whole of liis works* and i)roperty in the neighbourhood. 
They proceeded to introduce every im2)rovement in the way 
of inacliinery and calico printing, and thus greatly added to 
the quality of their produ(;tions. Their name became asso- 
ciated witli everything that was admirable. They abounded 
in hos[)itality and generosity. In the couise of many long 
years of industry, enterprise, and benevolence, they earned 
the goodwill of tliousands, the gratitude of many, and the 
respect of all who knew them. I was only one of many 
who had cause to remember them with gratefulness. How 
could I acknowledge their kindness ? There was one way ; 
it was a very small way, but I will relate it. 
c Soon after my introduction to the Grants, and before I 
had brought my tools to Manchester, William invited me to 
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join a gathering of his friends at Eamsbottom. The church 
built at his cost had just been finished, and it was to b(‘ 
opened with great eclat on the following Sunday. 
asked me to be his guest, and I accepted his invitation \cith 
pleasure. As it was a very fine day at tlie end oi May, I 
walked out to Eamsbottom, and enjoyed the scenery of tlie 
district. Here was the scene of the Grant Brothers’ hidustry 
and prosperity. I met many enterprising and intelligent 
men, to whom William Grant introduced me. I was greatly 
pleased with the ceremonies connected with the opening of 
the church. 

On the Monday morning William Grant, liaving setHi 
some specimens of tny father’s artistic skill as a landscape 
painter, requested mo to convey to him his desire that he 
should paint two pietures — one of Castle Grant, the resi- 
dence of the chief of the Clan Grant, and the other of Elgin 
Cathedral. These places were intimately associated with 
his earl^ recollections. The brothers had been born in the 
village adjoining Castle Grant; and Elgin Cathedral was 
one of the princi[)al old buildings of the north. My father 
replied, saying that he would be delighted to execute the 
l)icturcs for a gentleman who had given me so kindly a recep- 
tion, but that he had no authentic data — no drawings, no 
engrSfcvings — from which to paint them ; and that he was 
now too old to visit the places. I therefore resolved to do 
what I could to help him to paint the pictures. 

As it was necessary that I should go to London before 
returning to Edinburgh to pack up my machine tools there, 
I Went thither, and after doing my business, I embarked for 
Dundee by the>isual steamer. I made my way from there, 
via Perth and Dunkeld, to Inverness, and from thence I 
proceeded to Elgin. I made most careful drawings of the 
remains of that noble cathedral, I endeavoured to include 
all that was most beautiful in the building and its surround- 
ing scenery. I then went on to Castle Grant, through a 
picturesque and romantic country. I found the castle 
amidst its deep forests of pine, larch, elrn, and chestriupt. 
'riio building consists of a high quadrangular pile of mitny 
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stories, projecting backwards at each end, and pierced with 
windows of all shapes and sizes. I did my best to carry 
away a graphic sketch of the old castle and its surround- 
ings : and then, with iny stock of drawings, I prepared to 
return to Inverness on foot. 

The scenery was grand and beautiful. The weather was 
fine, although after mid-day it became very hot. A thunder- 



storm was evidently approaching. The sun was obscured by 
a thunder-cloud ; tlie sky flashed with lightning, and the 
rain began to ][)Our down. I was then liigh up on a wild- 
looking moor, covered with heather and vast boulders. 
Tliere was no shelter to be had, for not a liouse was in 
si^ht. I did not so much mind for my clothes, but I 
feaycMl very much for my sketches. Taking advantage of 
the solitude, I stripped myself, put my sketches under my 




X, 


THE ORDER EXECUTED. 


189 


clothes, and thrust them into a hollow underneath a lingo 
boulder. I sat myself down on the top of it, and the: e 
I lind a magnificent shower-bath of warm rain. I iiev^ r 
enjoyed a bath under such romantic circumstances. T’ht^ 
ihunder-clonds soon passed over my head, and the sun 
brolfe out again clieerily. When tlio rain had ceased I 
took out my clothes and drawings from the holhAv, and 
found them perfectly dry. I set out again on my long 
walk to Inverness ; and reached it just in time to catch the 
(Caledonian Canal steamer. AVhile passing down Loch Ness 
I visit(‘d the romantic Fall of Foyers ; then through Loch 
Lochy, past Ben Nevis to Loch Tannlie, Oban, and the Kyles , 
of Bute, to Glasgow, and from thence to Fidinburgh. / 

I liad the pleasure of placing in my father’s hands tPic 
sketcli<‘S I Iiad made. lie was greatly deliglitcd with them. 
Tli(‘y enabh‘d him to set to work with his usual zeal, aiid 
in the course of a short time he was able to execute, c^i 
anioir, the commission of the Brothers Grant. So soon afe 
I had completed my sketches I wrote to Daniel Grant and 
informed him of the result of my journ(‘y. fie afterwards 
cxpr(‘ssed himself most warmly as to my prompt z('al in 
obtaining for him authentic juctures of 2 >hici‘s so dear to 
the brothers, and so much associated with their earliest and 
most cherished recollections. 

I have already referred to the Brothers Cowper. They 
were among my most attached friends at Manchester. 
Many of my most pleasant associations are connected with 
them. Edward Cowper was one of the most successful 
mechanics in bringing the printing machine to a state of 
practical utility> He was afterwards connected with Mr. 
Applegath of London, the mechanical engineer of the Times 
newspaper.^ He invented for the proprietors a machine 
that threw off from 4500 to 5000 impressions in the hour. 

^ Mr. Koenig’s machines, first used at the Times office, wcic ]).it<‘nte(l 
in IS] 4. They were too complicated and expensive, and tfie inlvirig 
was too iinperlect for general adoption. They were superseded hy !Mr. 
E(h\ard Cowper’s machine, which ho invented and patented in lSlf>. 
ITe afterwards added the inking roller and talde to the common pres.s. 
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In course of time the Brothers Cowper removed the manu- 
facture of their printing machines from London to Man- 
chester. There they found skilled and energetic workmen, 
ready to carry their plans into efiect. They secured excel- 
lent premises, supplied with the best modern machine tools, 
in the buildings of Wren and Bennett, about two minutes' 
walk ft-om my workshop, which I rented from the same 
landlords. 

I had much friendly intercourse with the Cowpers, 
especially with Ebenezer the younger brother, who took 
up his residence at Manchester for the purpose of speeb 
ally superintending the manufacture of printing machines. 
These were soon in large demand, not only for the printing 
of books but of newspapers. One of the first booksellers 
who availed himself of the benefits of the machine was Mr. 
Charles Knight, who projected the Penny Magazine oi 1832, 
aiud sold it to the extent of about 180,000 copies weekly. 
It was also adopted by the Messrs. Cliambers of Edinburgh, 
and the pro|)rietors of the Magasm Piitoresifm of Paris. 
ITie Universities of Oxford and Cambridge also used Cow- 
per's machine in printing vast numbers of bibles and prayer- 
l)Ooks, thereby reducing their price to one-tliird of the 
former cost. There was ^scarcely a newspaper of any im- 
portance in the country that was not printed with a Cowper’s 
machine. 

As 1 possessed some self-acting tools that were specially 
suited to execute some of the most refined and important 
parts of the printing maciiine, the Messrs. Cowper trans- 
ferred their execution to me. Tliis was a great advantage 
to both. They were relieved of the technical workman- 
ship ; while I kept my men and machine tools fully em- 
ployed at times when they might otherwise have been 
standing idle. Besides, I derived another advantage from 
my connection with the Brothers Cowper, by having fre- 
(picnt orders to supply my small steam-engines, which wore 

Xlie effect of Mr. CoAvper’s irivention was to improve the quality and 
8i)<ied of printing, and to render literature accessible to millions ot 
readers. 
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found to be so suitjible for giving motion to the printing 
machines. At first the machines were turned by liami, 
and very exhausting work it was; but the small steaiii 
engine soon relieved the labourer from his heavy work. 

Edward frequently visited Manchester to ariange vitl^ 
his brother as to the increasing manufacture of the printing 
machines, and also to introduce such improvements* in the 
minor details as the experience and special requirements 
of the printing trade suggested. It was on these occa- 
sions that I had the happy opportunity of becoming inti- 
mately acquainted with him ; and this resulted in a firm 
friendship which continued until the close of his admir- 
able life. The clear and masterly way in wliich, by some 
lia[)py special faculty, ho could catch up the essential 
principles and details of any mechanical combination, how- 
ever novel the subject might be, was remarkable ; and the 
quaint and humorous manner in whicli lie treated all such 
subjects^ in no small degree caused his shrewd and intelli- 
gent remarks to take a lasting hold of the memory. 

On many occasions Edward Cowper gave Friday even- 
ing lectures on technical subjects at the Royal Institution, 
London. Next to Faraday, no one held the attention of 
a delighted audience in so charrtiing a manner as he did. 
Like Faraday, he possessed the power pf clearly unveiling 
his subject, and stripping it of all its com[)licated perplexi- 
ties. His illustrations wore simple, clear, and undiirstand- 
able. Technical words were avoided as much as possible. 
He threw the ordinary run of lecturers far into the sluide. 
Intelligent boys and girls could understand him. Next to 
Faraday, no on^lled the theatre of the Institution with 
such eager and crowded audiences as he did. His choice 
of subjects, as well as his masterly treatment, always 
rendered his lectures instructive and attractive. He was 
one of the most kind-hearted of men, and the cheerful wa}' 
in which he laid aside his ordinary business to give in- 
struction and pleasure to others endeared him to a very 
wide circle of devoted friends. 



CHAPTER XL 

BRIDGEWATER FOUNDRY — PARTNERSHIP. 

My business went on prosperously. I liad plenty of 
orders, and did my best to execute them satisfactorily. 
Shortly after the opening of the Liverpool and Man- 
chester Railway there was a largely increased demand for 
machine-making tools. The success of that lino led to 
the construction of other lines, concentrating in Man- 
chester ; and every branch of manufacture shared in the 
prosperity of the time. 

There was a great demand for skilled, and even for un- 
skilled labour. The demand was greater than the supply. 
Employers were subjected to exorbitant demands for in- 
creased rates of wages. ‘The workmen struck, and their 
wages were raised But the results were not always 
satisfactory. Except in the cases of the old skilled hands, 
the work was executed more carelessly than before. The 
workmen attended less regularly; and sometimes, when 
they ought to have been at work on Monday mornings, 
they did not aj)pear until Wednesday. Their ’ higher 
wages had been of no use to them, but thff reverse. Their 
time had been spent for the most part in two days’ extra 
drinking. 

The iriegularity and carelessness of the woi'kmen natu- 
rally proved very annoying to the eTai)loyers. But it gave 
an increased stimulus to the demand for self-acting machine 
tools by which the untrustworthy efforts of hand labour 
xnight be avoided. The machines never got drunk ; their 
hands never shook from excess; they were never absent 
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from work ; they did not strike for wages ; they were mi- 
faiHng in their accuracy and regularity, while producing the 
most di^licate or ponderous portions of mechanical structures 

Jt so happened that the demand for machine tools, con- 
sequent upon the increasing difliciilties with the workmen, 
took place at the time that I began business in Manchester, 
and 1 had my fair share of the increased demand. Most 
of my own machine tools were self - acting — planing 
machines, slide lathes, drilling, boring, slotting imichines, 
and so on. When set up in my workshop they distin- 
guished tliemselves by their respective merits and elKciency. 
'Jdicy were, in fact, their own best advertisements. The 
consequence was tliat orders for similar machines poui'cd 
in uj)on me, and tlio iloor of my flat became completely 
loaded witli tlie work in hand. 

The tenant below me, it will l)C remembered, was a 
glass-cutter. He observed, with alarm, the bits of plaster 
f»'om the roof coming down among his cut glasses and 
(lecanteis. He thought that the ra,ft(‘rs ovcrln^ad were 
giving way, and tliat the whole of my machinery and 
engines W'ould come tumbling down upon liim some day 
and involve him in ruin. He jiroliably exaggerated the 
danger ; still tlicre was some cause, for fear. 

When the massive castings on my floor were moved 
al)out from one part to another, the ffoor quivered and 
tremlded under the pressure. The glass-cutter com])lairied 
to the landlord, and the landlord expostulated with me. 
I did all that I could to equalise the pressure, and prevent 
vihratioiras much as possible. l>ut at length, in spite of 
all my care, an aw^dent occurred which compelled me to 
take measures to remove my macliincry to other premises. 
As this removal was followed by consequences of much 
importance to myself, T must endeavour to state the (urcurn- 
stanct*s under u^hich it occurred. 

My kind friend, John Kennedy, continued to take the 
greatest interest in my welfare. He called in iipc^ri me 
occasionally. He admired the quality of my work, and iha 
beauty of my self-acting machinery. More than that, 
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recommended me to his friends. It was through his in- 
fluence that I obtained an order for a high-pressure steam- 
engine of twenty horse -power to drive the machinery 
connected with a distillery at Londonderry, in Ireland. 1 
was afraid at first that I could not undertake the job. The 
size of the engine was somewhat above the height of my 
flat, <and it would probably occupy too much space in my 
already overcrowded workshop. At the same time I was 
most anxious not to let such an order pass me. I wished 
to please my friend Mr. Kennedy; besides, tlie execution 
of the engine might lead to further business. 

At length, after consideration, I undertook to execute 
the order. Instead of constructing the engine perpendic- 
ularly, I constructed it lying upon its side. There was a 
little extra difficulty, but I managed to complete it in the 
best style. It had next to be taken to pieces for the pur- 
pose of being conveyed to Londonderry. It was then that 
the iiccident happened. My men had tlie misfortune to 
allow the end of the engine beam to crash tlirough the 
floor ! Tliere was a terrible scattering of lath and plaster 
and dust. The glass-cutter was in a dreadful state. lie 
rushed forthwith to the landlord, ami called upon him to 
come at once judge for himself / 

Mr. Wren dui come, and did judge for himself. He 
looked in at the glass shop, and saw the damage that had 
been done amongst the tumblers and decanters. There 
was tlie hole in the roof, through which the end of tlui 
engine beam had come and scattered the lath and jdaster. 
The landlord then came to me. The whole flat »vas filled 
with machinery, including the steam-engJi.e on its side, now 
being taken to pieces for the purpose of shipment to 
Ireland. Mr. Wren, in the kindest manner, begged me to 
remove from the premises as soon as I could, otlierwise the 
whole building might bo brought to the ground with the 
weight of my machinery. “Besides,’' he argued, “you 
must''}iave more convenient premises for your rapidly 
(‘xtending business.” It was quite true. I must lea\'e the 
« place and establish myself elsewhere. 
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The reader may remember that while on my journey on 
foot from Liverpool to Manchester in 1830, I had rested 
myself for a little on the parapet of the bridge overlooking 
the canal near Patricroft, and gazed longingly upon a plot 
of land situated along the canal side. On the afternoon of 
the day on which the engine beam crashed through the 
glass-cutter's roof, I went out again to look at that faVour- 
ite piece of land. There it was, unoccupied, just as I had 
seen it some years before. I went to it and took note of 
it^ dimensions. It consisted of about six acres. It was 
covered with turf, and as flat and neat as a bowling green. 
It was bouncled on one side by the Bridgewater Canal, 
edged by a neat stone margin 1050 feet long, on anothei- 
si(le by the Liverpool and Manchester Kail way, while on a 
third side it was bounded by a good road, accessibh^ from 
all sides. The plot was splendidly situated. I wondered 
that it had not been secured before. It was evidently 
waiting fqjr me ! 

I did not allow the grass to grow beneath my feet. 
That very night I ascertained that the proprietor of this 
most beautiful plot was Squire Trafford, one of the largest, 
landed pro[)rietors in tlie district. Next morning I pro 
cceded to Trafford Hall for the puiq)Osc of interviewing tlie 
Squire. He received me most cordially. After I had 
stated my object in calling upon him, ho said he would Ixj 
exceedingly pleased to have me for one of Ids tenants. He 
gave me a letter of introduction to his agent, Mr. Thomas 
Lee, of Princes Street, Manchester, with whom I was to 
arrange ks to the terms. I was ofiered a lease of the six- 
acre plot for years, at an annual rental of l|(l. per 
square yard. This proposal was most favourable, as 1 
obtained the advantage of a fee-simple purchase without 
having to sink capital in the land. All that I had to pro- 
vide for was the annual rent. 

My next step in this important affair was to submit the 
proposal to the judgment of my excellent friend Hdward 
Lloyd, the banker. He advised me to close the matter as 
soon as possible, for he considered the terms most favour 
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able. He personally took me to his solicitors, Dennison, 
Humplireys, and CunlifFe, and introduced me to them. Mr. 
Humphreys took the matter in hand. Wo went together 
to Mr. Lee, and within a few days the lease was signed, 
and I was put into possession of the land upon which the 
Bridgewater Foundry was afterwards erected.^ 

I*'raay mention briefly the advantages of the site. The 
Bridgewater Canal, which lay along one side of the foundry, 
communicated with every waterway and port in England, 
whilst the railway alongside enabled a communication to 
be kept up by rail with every part of the country. The 
Worsley coal-boats came alongside the wharf, and a cheap 
and abundant supply of fuel was thus insured. The rail- 
way station was near at hand, and afforded every oppor- 
tunity for travelling to and from the works, while I was at 
the same time placed within twenty minutes of Mancliester. 

Another important point has to be mentioned. A flue 
bed of brick-clay lay below the surface of the grovnd, wliich 
siij)plied tlie material for bricks. Thus the entire works 
may be truly said to have “risen out of the ground for 
the whole of the buildings rested upon the land from 
wliich the clay below was dug and burned into bricks. 
Tlien, below tlie clay lay a bed of New lied Sandstone rock, 
which yielded a solid foundation for any superstructure, 
however lofty or ponderous. 

As soon as the jireliminary arrangements for the lease 
of the six-aci’e plot had been made, I proceciled to make 
working drawings of a temporary timber workshop ; as I 
was anxious to unload the floor of my flat in Dale Street, 
and to get as much of my machinery ab possible speedily 
removed to Pat ri croft. For the purpose of providing the 
temporary accommodation, I went to liiverpool and pur- 
chased a number of logs of New Brunswick pine. The logs 

^ I called the place the Uridgewater Foundry as an apjnopriatc and 
luirnblt; tribute to the inciuory of the first great canal maker in Ih itain 
— the noble Duke of llridgcAvatcr. My ground was on the first mile 
of the Bridgtnvator Canal which the Duke liad constructed under tlie 
.superintendence of Brindley, so that it might well he consiilered, in an 
Engineering sense, “classic gi’onnd.” 
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were cut up into planks, battens, and roof- timbers, and 
were delivered in a few days at the canal wharf in front of 
my plot. The building of the workshops rapidly pro 
ceeded. By the aid of some handy active carpenters, 
superintended by my energetic foreman, Archy Tony, 
several convenient well-lighted workshops were soon ready 
for the reception of my machinery. I had a four horse- 
power engine, wliich 1 had made at Edinburgh, ready to 
be placed in position, together with the boiler. This was 
the rn;st power I emjdoyed in starting my new works. 

I must return for a moment to the twenty horsc-i)ower 
engine, which had been the proximate cause of my removal 
from Dale Street. It was taken to pieces, packed, and 
sent off to Londonderry. When I was informed tliat it 
w^as erected and ready for work I proceeded to Ix’eland to 
sec it begin its operations. 

I may briefly say that the engine gave every satisfaction, 
and I believe that it continues working to this day. I had 
the pleasure of bringing back with me an order for a con- 
densing engine of forty horse-power, required by Mr. John 
Munti for giving motion to his new flax mill, then under 
construction. I mention this order because the engine was 
the first important piece of work, executed at the Bridge- 
water Foundry. 

This was my first visit to Ireland. Being so near the 
Giant’s Caiisew^ay, I took the opportunity, on my way 
homew'ards, of visiting that object of high geologic interest, 
together with the magnificent basaltic |)romontoiy of Faii - 
hejid. •! spent a day in clambering up tlie terrible-looking 
crags. In a stwjum of red hematite clay, underneath a 
solid basaltic crag of some sixty feet or more in thickness, 

I found the charred branches of trees — the remains of 
some forest that had, at some inconceivalrly remote t)ei iod, 
been destroyed hy a vast out-belching flow^ of molt(*n lava 
from a deep-seated volcanic storci undcrnoatli. 

I returned to I’atricroft, and found the woodoit woi k 
shops neai-ly finished. The machine tools were, for tlie , 
most part, fixed and ready for use. In August 18flG the 
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Bridgewater foundry wjis in complete and efficient action. 
The engine ordered at Londonderry was at once put in 
hand, and the concern was fairly started in its long career 
of prosperity. The wooden workshops had been erected 
upon the grass. But the sward soon disappeared. The 
hum of the driving belts, the whirl of the machinery, the 
sound of the hammer upon the anvil, gave the place an 
air of busy activity. As work increased, workmen in- 
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creased. The workshops were enlarged. Wood gave 
place to Iwick. Cottages for the accommodation of the 
work-people sj)rang up in the neighbourhood ; aftd what 
had once been cpiiet giassy fields becan»6 the centre of a 
busy population. 

It was a source of vast enjoyment to me, while engaged 
in the anxious business connected with the csta})lishment 
of the foundry, to bo surrounded with so many objects of 
rural l)eauty. The site of the works being on tJio toed 
side off Manchester, wo had the benefit of breathing pure 
air during the greater part of the year. The scenery 
i’ouiid about was very attractive. Exercise was a source 
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of health to the mind as well as the body. As it was 
necessary that I should reside as near as possible to tlu: 
works, 1 had plenty of opportunities for enjoying the rural 
scenery of the neighbourhood. I had the good fortune to 
become tlie tenant of a small cottage in the ancient village 
of Barton, in Cheshire, at the very moderate rental of £15 
a year. The cottage was situated on the banks «f the 
river Irwell, and was only about six minutes’ walk from 
the works at Patricroft. It suited my moderate domestic 
airaugements admirably. 

The village was surrounded by apple orchards and 
gardens, and situated in the midst of tranquil rural, 
scenery. It was a great treat to mo, after a long and busy 
day at the foundry, especially in summer time, to take my 
leisure walks through the gi’ecn lanes, and pass the many 
picturesque old farmhouses and cottages whicli at that 
time presented subjects of the most tempting kind for the 
pencil. ^Such quiet summer evening strolls afforded me 
the opportunity for tranquil thought. Each day’s trans- 
actions furnished abundant subjects for consideration. It 
was a happy period in my life. I was hopeful for the 
future, as everything had so far prospered with me. 

When I had got comfortably, settled in my cosy little 
cottage, my dear sister Margaret came from Edinburgh to 
take charge of my domestic arrangements. By her bright 
and cheerful disposition she made the cottage a very happy 
home. Although I had neither the means nor the disposi- 
tion to see much company, I frequently had visits from 
some (Tf my kind friends in Manchester. I valued them 
all the more my sister’s sake, inasmucli as she had 
come from a bright household in Edinburgh, full of cheer- 
fulness, part of which she transferred to my cottage. 

At the same time, it becomes me to say a w^ord or two 
about the great kindness which I received from my friends 
and well-wishers at Manchester and the neiglibourhood. 
Amongst these were the three brothers Grant, l^mjamin 
Hick of Bolton, Edward Lloyd the banker, John Kennedy, 
and William Eairbairn. I had not mncli leisure during 
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the week days, hut occashunlly on Suiuhiy aftornoons my 
myself enjoyed their cordial li(>.s[>itahfcy'. In tins 

way I was bronglit into friendly 

intelligent aiKl cultivated persons 111 ^aiicas t. 

nienihrauco of the delightiiil evenings’ sjk ^ 
society will ever continue one of the most clienslieu leco 
lectioiis of my early days in Manchester. 

I may mention that one of the ])rinci})al advantages of 
the site of my works ivas its connection witli the Liverpool 
and ^lancliester Eailway, as w’ell as with tlie Ih'idge^js'ater 
Canal. There was a stone-edged roadway along the latter, 
.where the canal barges niiglit receive and deliver tratlic in 
the most convenient manner. As the wharfage boundary 
was the property of the trustees of the Bridgewater Canal, 
it was necessary to agree with them as to the rates to 
be charged for the requisite accommodation. Their agent 
deferred naming the rent until I had finally settled with 
Squire Trafford as to the lease of his land, and tjien, after 
he supposed he had got me into a cleft stick, he proposed 
so extravagant a rate tliat I refused to use the wharf 
upon his terms. 

It happened, fortunately for me, that this agent had 
involved himself in a Chancery suit with the trustees, 
which eventually led to his retirement. The property then 
merged into the hahds of Lord Francis Egerton, heir to the 
Bridgewater Estates. The canal was ])laced under the 
management of that < xcellent gentleman, James Loch, 
M.P. Lord Francis Firerton, on his next visit to Worsley 
Hall, called upon me at the foundry. He expressed Ids 
great pleasure at having us as his near ncKrlibours, and as 
likely to prove such excellent customers of the canal 
trustees. Because of tliis latter circumstance, he offered me 
the use of the wharf free of rent. This was (piite in 
accordance with his generous disposition in all matters. 
But as I desired the agreement to be put in a regular 
businesslike form, I arranged with Mr. Loch tq pay 5s. per 
^annurn as a formal acknowledgment, and an agreotnent to this 
effect was accordingly drawn iqj and signed by both parties. 
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^^Lord Francis Egerton was soon after cieated Earl ui 
He became one of the most constant visitor’s at 
foundry, in which he always took a lively int' ] cst. 
Me delighted to go through the workshops, and enjoy the 
ijtfght of the active machinery and the work in progress. 
When he had any specially intelligent visitors at Worsley 
Hall, which was trequeiitly the case, he was sure to bring 
them down to the foundry in his beautiful private barge, 
aiiu lead them through the various departments of tlie 
estahli diment. One of his favourite sights was the pouring 
out of the molten iron into the moulds for the larger class 
of castings ; when some twelve or sixteen tons, by the aid 
of my screw safety ladle, were decanted with as much 
neatness and exactness as the pouring out of a glass of 
wine fV’oni a decanter. When this work was performed 
towards dark. Lord ElleMnere^s poetic fancy and artistic 
eye enabled him to enjoy the sight excei'dingly.^ 

I myst here say a few words as to iny Screw Safety 
Ladle. I had observed the great danger occaMoned to 
workmen by the method of emptying the molten iron into 
the casting moulds. The white-hot Iluid was run from the 
melting furnace into a large ladle with one or two cross 
handles and levc'rs, worked by» a dozen or fiftt'on men. 
The ladle contained many tons of molten iron, and was 
transferr(‘d by a crane to the moulds. * To do this rerpured 
the greatest caution and steadiness. If a stumble tot)k 
place, and the ladle was in the slightest d(‘gree upset, there 
was a splash of hot metal on the lloor, which, in the recoil, 
iit)W against the men’s clothes, set them on lire, or occasioned 
i ightful scald?and burns. 


^ I liad the hn])])iiu‘s .'5 to lemvc the kindest and most lios})itiihlc 
atljuliou from Lord Ellc.snicrc and Ids family. 11 is doatli, which 
ocenrrod in 1857, at tho (‘ally aj'c of iilty-sevon, dqirivcd me of one 
of my wannest friends. The Countess of Ellesmere eontiniicd tho 
liiemlship until her death, which oecurred several >(‘ars latci. The 
s,ono kindly feelings still exist in tlio ehildien of the hiiminted pinr, 
all ol horn evince the adniiiahlc qualities ^\hnh so j)Ociili.iilydis- 
tin^ijjiiished their j)arcnts, and made them universally beloved by atl 
classes, lich and poor. 
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To prevent these accidents I invented my Safety Foundry 
Ladle. I applied a screw wheel, keyed to the trunnion of 
the ladle, which was acted on by an endless screw attached 
to the sling of the ladle ; and by this means one man could 
move the largest ladle on its axis, and pour out its molten 
contents with the most perfect ease and safety. Not only 
was al> risk of accident thus removed, but the perfection 
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of the casting was secured by the steady coMtiniious flow 
of the white-hot metal into the mould. The nervous 
anxiety and confusion that usually attended the j)Ouring 
of the metal required for the larger class of castings was 
thus entirely avoided. 

At the same time I introduced am'tluir inqjrovement 
in connection with these foundry ladles which, although of 
minor importance, has in no small degree contributed to 
Fhe perfection of large castings. This consisted in hanging 
“ the skimmer to the edge of the ladle, so as to keep back 
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the scorifE that invariably float on the surface of the melted 
metal. This was formerly done by hand, and many acci- 
dents were the consequence. But now the clear flow of 
pure metal into the moulds was secured, while the scorm 
were mechanically held back. All that the attendant lias 
to do is to regulate the inclination of the Skimmer so as 
to keep its lower edge sulFiciently under the surface* of the 
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outflowing metal. The preceding illustrations will enabU* 
the reader to i!^iderstaud these simple but important tech- 
nical improvements. 

These inventions were made in 1838. I might have 
patented them, but preferred to make them over to the 
])ublic. I sent drawings and descriptions of the Safety 
Foundry Ladle to all the principal founders botli at home 
and abroad ; and I was soon after much gratified -'by their 
cordial expression of its practical value. The ladle is no^ 
universally adopted. The Society of Arts of Scotland, Xo 
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whom I sent drawings and descriptions, did me the honour 
to present me with their large silver medal in acknowledg- 
ment of the invention. 

In order to carry on my business with eff(;ctiveness it 
was necessary that I should have some special personal 
assistance. I could carry on the whole “ mechanical ” 
department as regards organisation, designing, and construc- 
tion ; but there was the “ financial business to be attended 
to, — the counting-house, the correspondence, and the 
arrangement of money affairs. I wanted some help with 
respect to these outer matters. 

When I proceeded to take my plot of land at Patricroft 
some of my friends thought it a very bold stroke, especially 
for a young man who had been only about three years in 
business. Nevertheless, there were others who watched 
my progress with special interest, and were willing to join 
in my adventure — though adventure it was not. They 
were ready to take a financial interest in my affairs. They 
did me the compliment of thinking me a good investimnt, by 
offering to place their capital in my concern as sleeping 
partners. 

But I was already beyond the “ sleeping partner ’’ state 
of affairs. Whoever joimul me must work as energetically 
as I did, and must give the faculties of his mind to the 
]>rosperity of the concern. I communicated the offers I 
had received to my highly judicious friend Edward Lloyd. 
He was always willing to advise me, though I took care 
never to encroach upon his kindness. Ho concurred with 
my views, and advised mo to fight shy of sleeping paitners. 
I therefore continued to look out for a working partner. 
In the end I was fortunate. My friend, Mr. Thomas 
Jeavons, of Liveri)Ool, having been informed of my desire, 
made inquiries, and found the man likely to suit me. He 
furnishocl him with a letter of introduction to me, wliich lie 
presented one day at the works. 

The young man became my worthy partner, Holbrook 
Gaskell. He had served his time witli Yates and Cox, 
iron merchants, of Liveiqiool. Having obtained consider- 
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able experience in the commercial details of that business, 
and being possessed of a moderate amount of capital, he 
was desirous of joining me, and embarking his fortune 
with mine. He was to take charge of the counting-house 
department, and conduct such portion of the correspond- 
ence as did not require any special technical knowledge of 
mechanical engineering. The latter must necessarilyn’omain 
in my hands, because I found that the “ o(f-liand ” sketches 
which I introduced in my letters as explanatory of 
median ical designs and suggestions were much more in- 
telligible tlian any amount of written words. 

I was much pleased with the frank and friendly manner 
of Mr. Gaskell, and I believe that the feeling between us 
was mutual. With the usual straightforwardness that 
prevails in Lancashire, the articles of partnership wore at 
once drawn up and signed, and the firm of Nasmyth and 
Gaskell began. We continued working together with 
hearty zeal for a period of sixteen successive years ; and I 
believe Mr. Gaskell had no reason to regret his connection 
with the Bridgewater Foundry. 

The reason of Mr. Gaskell leaving the concern was the 
state of his health. After his long partnership with me, he 
was attacked by a serious illness, when his medical adviser 
earnestly recommended him to retire from all business 
affairs. This was the cause of his f’eluctant retirement. 
In course of time the alarming symptoms departed, and he 
recovered his former health. He then embarked in an 
extensive soda manufactory, in conjunction Avith one of our 
pupilfe, whose taste for chemistry was more attractive to 
him than erigine- making. A prosperous business was 
established, and at the time I write tliese lines Mr. Gas- 
kell continues a hale and healthy man, the possessor of a 
large fortune, accumulated by the skilful manner in which 
he has conducted his extensive affairs. 



CHAPTER XII. 

FRER TRADE IN ABILITY — THE STRIKE — DEATH OF ^ 
FATHER. 

J liAD no difficulty in obtaining abundance of skilled work- 
men in South Lancasliire and Cheshire. I was in the 
neiglibourliood of Manclicster, which forms the centre of 
a j)opulation gifted with meclianical instinct. From an 
early period the finest sort of mechanical work has been 
turned out in that part of England. Much of the talent 
is inherited. It descends from father to son, and develops 
itself from generation to generation. I may mention one 
curious cii'cumstauce connected with the pedigree of Man- 
chester : that much of the mechanical excellence of its 
workmen descends from tlie Norman smiths and armoureBS^ 
introduced into the neighbourhood at the Niopotan poa- 
quest by Hugo d(j Lupus, the chief armour0pij|> Williaih 
tlie Conqueror, after tJio battle of Hastings, in TOGG. 

I was first informed of this circumstance by William 
Stubbs of Warrington, then maker of the celebrated “ Laii- 
casliire files.” The “P. S.,” or Peter Stubbs’s files, were 
so vastly superior to other tiles, both in the superiority -of 
the steel and in the perfection of the cutting, which long 
retained its cfiicieiicy, that every workman gloried in the 
possession and use of such durable tools. BeiTig naturally 
interested in everything connected with tools and mechanics, 
I was exceedingly anxious to visit the factory where these 
admirabb files were made. I obtained an introduction to 
^^'illia^n Stubbs, then head of the firm, and was received 
by him with mn^ coHiality When I asked him if 1 
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might be favoured with a sight of his factory, he replied 
that he had no factory, as such; and that all he had to do 
in supplying his large warehouse was to serve out the 
requisite quantities of pure cast steel as rods and bars to 
the workmen; and that they, on their part, forged the 
metal into files of every description at their own cottage 
workshops, principally situated in the neighbouring counties 
of Cheshire and Lancashire. 

This information surprised as well as pleased me. Mr. 
Stubbs proceeded to give me an account of the origin of 
this^ peculiar system of cottage manufacture in his neigh - 
hourhood. It appears that Hugo de Lupus, William the 
Conqueror's Master of Arms, the fii'st Earl of Chester, 
settled in North Cheshire shortiy ^fter the Conquest. He 
occiqiicd Hal ton Castle, and hfcrjwj^kmcn resided in W ar- 
rington and the adjacent villag^ of Apideton, Widnes, 
Prcscot, and Cuerdley. There they produced coats of 
steel, mail armour, and steel and iron weapons, under the 
direct superintendence of their chief. 

The manufacture thus founded continued for many cen- 
turies. Although the use of armour was discontinued, 
tlie workers in steel and iron still continued famous. 
Tlic skill that had foriiKuly bpen einjiloyed in forging 
chain armour and war instruments was devoted to more 
[leaceful purposes. The cottage workmen made the best of 
Hies and steel tools of other kinds. Their talents became 
hereditary, and of wire in all its forms is 

almost jicculiar to Warrington and the neighbourhood. 
Mr. Stubbs also informed me that most of the workmen's 
peculiar namea for tools and implements were traceable to 
old Norman-French words. He also stated that at Prescot 
a peculiar class of workmen has long been established, cele- 
brated for their great skill in clock and watchmaking; and 
that, in his opinion, they were the direct descendants of a 
swarm of workmen from Hugo de Lupus’s original Norman 
hive of refined metal-workers, dating from the tirre of the 
Conquest. 

To return to my narrative. In the midst of such a 
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habitually indnstrioiis population, it will bo obvious that 
there was no (lifficulty in finding a sufficient supply of able 
workmen. It was for the most part the most steady, re- 
spectable, and well-conducted classes of mechanics who 
sought my employment — not only for the good wages they 
received, but for the sake of their own health and that of 
their families ; for it will be remembered that the foundry 
and the workmen’s dwellings were surrounded by the fresh, 
free, open country. In the course of a few years the 
locality became a thriving colony of skilled mechanics. In 
order to add to the accommodation of the increasing num- 
bers, an additional portion of land, amounting to eight 
acres, was leased from Squire Trafford on the same terms 
as before. On this land suitable houses and cottag(^s for the 
foremen and w’orkmen were erected. At the same time sub- 
stantial brick workshops wore built in accordance witli my 
original general plan, to meet the requirements of our ra[)idly 
expanding business, until at length a large and commodious 
factory was erectf'd, as shown in the annexed engraving. 

The village of Worsley, the headquarters of the Bridge- 
water Canal, suj)plicd us with a valuable set of workmen. 
'J'hey were, in tlie first place, labourers ; but, like all Lan- 
cashire men, they were lu^tturally possessed of a quick apti- 
tude for meclianical occupations connected witli machinery. 
Our chief employment of these so-called labourers was in 
transporting heavy castings and parts of machinery from 
one place to another. To do tliis properly required great 
care and judgment, in order that the parts might not be 
disturbed, and that the mechanics might proceed towards 
their comi)letion without any unnecessary^ delay. None 
but those who have had practical acquaintance with the 
importance of having skilful labourers to perform these 
apparently humble, but in reality very important functions, 
can form an adocpiate idea of the value of such services. 

All the requisite qualities we required were found in 
the Wojisley labourers. They had been accustomed to th(‘ 
heaviest class of work in connection with the J>ridgew\ater 
Canal. They had been thoroughly trained in the handling 
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of all manner of ponderous objects. They performed their 
work with energy and willingness. It was quite a treat 
to me to look on and observe their rapid and skilful 
operations in lifting and transporting ponderous portions 
of machinery, in which a vast amount of costly work liSd 
been embodied. After the machines or engines had been 
finished, it was the business of the same workman to 
remove them from the workshops to the railway siding 
alongside the foundry, or to the boats at the canal wharf. 
In aV ^hese matters the Worsley men could be tlioroughly 
dei)ended upon. 

Where they showed the possession, in any special 
degree, of a true mechanical faculty, I was enabled to 
select from tlie working labourers the most efiectivo nnm 
to take cliarge of the largest and most powerful macldiK^ 
tools — sucli as planing macliines, hitlies, and boring 
machines. Tlie ease and rapidity with wliich they 
(‘aught up all tlie technical arts and manipulations con- 
nected with the effective working of these machines was 
extraordinary. The results were entirely satisfactory to 
myself, as well as to the men themselves, by the sul)stau- 
tial rise in their wages which followed their advancement 
to higher grades of labour. Thus I had no difficulty in 
manning my maclune tools by drawing my recruits from 
this zealous and energetic class of Worsley labourers. It 
is by this “ selection of the fittest that the true source of 
the prosperity of every largo manufacturing establishment 
depends. I believe that Free Trade in Ability has a much 
closer relation to national jirosperity than even Free Trade 
ill Commodities.* 

But here I came into collision with another class of 
workmen — those who are of opinion that employers 
should select for promotion, not those who are the fittest 
and most skilful, but those who have served a seven years’ 
apprenticeship and are members of a Trades’ Union. It 
seemed to mo that this interference witli the free selection 
and promotion of the fittest was at variance with free 
choice of the best men, and that it was calculated, if* 
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carried out, to strike at tlic root of the chief source of our 
prosperity. If every workman of the same class went in 
the same rut, and were paid the same uniform rate of 
wages, irrespective of his natural or acquired ability, such 
a system would destroy the emulative spirit wliich forms 
the cliicf basis of manipulative efficiency and practical 
skill,' and on which, in my opinion, the prosperity of our 
manufacturing establishments mainly depends. But before 
I proceed to refer to tlie strike of Unionists, which for a 
time threatened to destroy, or at all events to impede the 
spirit of enterprise and the free choice of skilful workmen, 
in which I desired to conduct the Bridgewater Foundry, 
1 desire to say a few words about those excellent helpers, 
the foremen engineers, who zealously helped me in my 
undertaking from beginning to end. 

I must place my most worthy, zealous, and faithful 
Archy Torry at the top of the list. He rose from being 
my only workman when I first started in Manchester, to 
be my chief general foreman. The energy ami devotion 
which he lu’ought to bear upon my interests set a high 
example to all in my employment. Although ho was in 
some respects deficient in liis knowledge of the higher 
})rinciples of engineering and mechanical construction, I 
was always ready to supidy that defect. Ilis hearty zeal 
and cheerful temper, and his energetic movement avIuui 
among the men, had a sympathetic influence upon all 
about him. His voice had the same soi't of influence 
upon them as the drum and fife on a soldier’s march : it 
(]uickened their movements. We were often called in by 
our neighbour manufacturers to rc})air a broakdoAvn of 
their engines. That was always a sad disaster, as all 
hands were idle until the repair was effected. Archy was 
in his glory on such occasions. By his ready zeal and 
energy he soon got over the diflicrdty, repaired the engines, 
and set the people to Avork again. He, became quite 
famous in these casi's of extreme ingency. He never 
spared himself, and liis example had an excellent effect 
ui)oii every Avorkman under him. 
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Anotlier of my favourite workshop lieutenants was 
James Hutton. He had been leading foreman to my 
worthy friend George Douglass, of Old Broughton, Edin- 
burgh. He was fully ten years my senior, and when 
working at Douglass’s I looked up to him as a man of 
authority. I had obtained from liini many a valuable 
wrinkle in mechanical and technical construction. After 
I left Edinburgh he had emigrated to the United States 
for the purpose bettering his condition. But lie pro- 
mised, me that disappointed in his hopes of settling 
there, iTe should Ife ^ad to come into my service if I was 
ever in a position- tb give him employment. Shortly after 
my removai to Patricroft, and when everything had been 
got into full working order, I received a letter from him in 
which he said that he was anxious to return to England, 
and asking if there was any vacancy in our establishment 
that he might be employed to fill up. It so happened that 
the forema-nship of turners was then vacant. I informed 
Hutton of the post ; and on his return to England ho was 
duly enrolled in our staff. 

The situation was a very important one, and Hutton 
filled it admirably. He was a sound practical man, and 
thoroughly knew every department, of engineering mechan- 
ism. As I had provided small separate rooms or offices 
for every department of the establishment for the use of 
the foremen, where they kept their memoranda and special 
tools, I had often the pleasure of conferring with Hutton 
as to some point of interest, or when 1 wished to pass my 
ideas and designs through the ordeal of his judgment, in 
order that I miglit find out any lurking defect in some 
proposed mechanical arrangement. Before he gave an 
opinion, Hutton always took a pinch of snuff to stimulate 
his intellect, or rather to give him a little time for con- 
sideration. He would turn the subject over in his mind. 
But I knew that I could trust his keenness of insigiit. 
He would give his verdict carefully, shrewdly, and truth- 
fully. Hutton remained a faithful and valued servant 
in the concern for nearly thirty years, and died at a ripe 
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old age. Notwithstanding his mechanical intelligence, 
Hutton was of too cautious a temperament to have acted 
as a general foreman or manager, otherwise he would have 
been elevated to that position. A man may be admirable 
in details, but be wanting in width, breadth, and largeness 
of temperament and intellect. The man who possesses 
the latter gifts becomes great in organisation ; he soon 
ceases to be a " hand,” and becomes a “ head,” and such 
men generally rise from the employ^^ to be the em- 
ployer. ^ ^ 

Another of my excellent assistants was John Clerk. 
He had been for a long time in the service of Fairbairn 
and Lillie ; but having had a serious difference with one 
of the foremen, he left their service with excellent recom- 
mendations. I soon after engaged him as foreman of the 
pattern-making department. He was a most able man in 
some of the more important branches of mechanical 
engineering. He had, besides, an excellent knowledge of 
building operations. I found him of great use in superin- 
tending the erection of the additional workshops which 
were required in proportion as our business extended. 
He made out full-sized chalk -line drawings from my 
original pencil sketches, on the large floor of the pattern 
store, and from these were formed the working drawings 
for the new buildings. He had a wonderful power of 
rapidity and clearness in apprehending new subjects, and 
the way in which he depicted them in large drawings was 
quite masterly. John Clerk and I spent many an hour on 
our knees together on the pattern store floor, ' and the 
result of our deliberations usually was ^ some substantial 
addition to the workshops of the foundry, or some extra 
large and powerful machine tool. This worthy man left 
our service to become a partner in an engineering concern 
in Ireland ; and though he richly deserved his promotion, 
he left us to our very great regret. 

Tlie last of our foremen to whom I shall refer was 
worthy Thomas Crewdson. He entered our service as a 
smith, in which pursuit he displayed great skill. We soon 
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noted the high order of his natural ability ; promoted liim 
from the ranks, and made him foreman of the smith’s ami 
forge-work department. In this he displayed every quality 
of excellence, not only in seeing to the turning out of the 
forge work in the highest state of perfection, but in manag- 
ing the men under his charge with such kind discretion as 
to maintain the most perfect harmony in the worksliops. 
This is always a matter of great importance — tliat the fore- 
man should inspire the workmen with his own spirit, and 
keep up their harmony and activit.y to the most productive 
point. Grewdson was so systematic in his use of time 
that we found that he was able also to undertake tlui fore- 
manship of the boiler-making department, in addition 
to that of the smith work ; and to this he was afterwards 
appointed, with highly satisfactory results to all concerned. 

So strongly and clearly impressed is my mind with the 
recollection of the valuable assistance wliich I receiv(‘d 
during my engineering life from those vicegerents of 
practical management at Patricroft, that I feel that 1 
cannot proceed further in my narrative without thus 
placing the merits of these wortliy nnm upon record. Il 
was a source of great good fortune to me to be associates I 
with them, and I consider them to have be(m among th(‘ 
most important elements in the junspeu^jty of the Hridgiv 
water Foundry. Tliere wore many others, in conq^ara- 
tively hnmbh^ positions, whom 1 have also reason to 
remember with gratitude. In all well-conducted concerns 
the law of ‘‘ selection of the fittest ” sooner or later comes 
into happy action, when a loyal and attached set of men 
work together fiarmoniously for their own advantage as 
well as for that of their employers. 

It was not, however, without some difficulty that we 
were allowed to carry out our views as to Free Trade in 
Ability. As the buildings were increased, more men were 
taken on — from Manchester, Bolton, Liverpool, as well as 
from more distant places. We were soon made to fe?il that 
our idea of promoting workmen according to their merits, 
and advancing them to improved positions and higher wages 
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in proportion to tlieir skill, ability, industry, and natural 
intelligence, was quite contrary to the views of many of 
our new employees. They took advantage of a large access 
of orders for machinery, which they knew had come Into 
the foundry, to wait upon us suddenly, and to lay down 
tlieir Trade Union law for our observance. 

fho men who waited upon us weni deputed by the 
Engineer Mechanics’ Trades’ Union to inform us that there 
were men in our employment who wore not, as they termed 
it, “legally entitled to the trade that is, iliey had never 
served a regular seven years’ apprenticeship. “ These 
* men,” said the delegates, “ are filling up the [daces, and 
keeping out of work, the legal hands.” We were accord- 
ingly requested to discharge the workmen whom we had 
[)romotcd, in order to make room for members of the 
Trad('s’ Union. 

To have com[)lied with this request would have altenvl 
the whole princi[)les and practice on wliich we desired to 
conduct our business. I wished, and my pai tnor agreed 
with me, to stimulate men to steadfast and skilful work hy 
the ho])e of promotion. It was thus that I had taken 
several of the Worsh\y men from the rank of labourers, and 
raisiul them to tlu^ clasff of mechanics with correspondingly 
higher Avages. \^^e Avere perfectly satisfied Avith the con 
<luct of these Avorkmen, and with the [iroductive results 
of tlieir la1)our. We thought it fair to tluiin as well as to 
ourselves to r(*sist the order to discharge them, and we 
consequently firmly rtfmsed to .submit to the dictation of 
the Unionists. 

Tlie delegates left us Avith a distinct intimation that if 
Ave continued to retain the illegal men in our employment 
they Avould call out the Union men, and strike until “ tlie 
grievance ” Avas redressed. The Unionists, no doubt, fixed 
upon the right time to [dace their case before us. We 
Avanted jiiore Avorkmen to execute the advantageous orders 
Avhich had come in ; and they thought that the strike 
Avould put an entire sto[) to our operations. On engaging 
tlie workmen Ave had never up to this time concerned our- 
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selves with the question of whether they belonged to the 
Trades’ Union or not. The only proof we required of a 
man was Ability. If, after a week’s experience, he proved 
liiiwself an efficient workman, wo engaged him. 

The strike took phicc. All the Union men were called 
out,” and left the works. Many of them expressed their 
great regret at leaving us, as they were perfectly saiisfied 
witli their emjiloyment as well as with their remuneration. 
Lilt they were nevertli(‘less compelled to obey the mandate 
of tiie^Council. The result was that more than half of our 
men left us. Those who remained were very zealous. 
Nothing could exceed their activity and workfiihiess. We, 
a|)pealed to our employers. They were most considi'rate 
in not ])ressing us for tlie speedy execution of the work we 
had in hand. We made applications in tlie neighbourhood 
for other mechanics in lieu of those who had left us. But 
tlie men on strike, under orders from the Union, established 
pickets round tlu; works, who were only too efficient in 
[ireventing those desirous of obtaining employment from 
getting access to the fouiulry. 

Our ])osition for a time seemed to be hopeless. We 
could not find workmen (uiough to fill our shops or to 
execute our ordr-rs. What were, we to do under the cir- 
cumstances ] We cordd not find mechanics in the neigh- 
bourhood ; but might they not be found elsewhere? Why 
not bring them from a distance ? We determined to try. 
Advertiseimuits were inserted in the Scotch newspapers, 
announcing our want of mechanics, smiths, and foundry - 
num. ’We appointed an agent in Edinburgh, to whom 
applications wdre to be made. We were soon in receipt 
of the welcome intelligence that numbers of the biist class 
of meclianics had applied, and that our agent’s principal 
difficulty consisted in making the proper sehjction from 
amongst them. 

A selection was, however, made of over sixty men, who 
appeared in every respect likely to suit us. With true 
Scotch caution they deputed two of their number to visit^ 
our works and satisfy themselves as to the real state of tl],c 
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case. We had great pleasure in receiving these two clear- 
headed cautious pioneers. We showed them over the 
workshops, and pointed out the habitations in the neigh- 
bourhood with their attractive surroundings. The men 
returned to their constituents, and gave such a glowing 
account of their mission that we had no difficulty in obtain- 
ing tfhe men we required. Indeed, we miglit easily have 
obtained three times the number of efficient mcclianics. 
Sixty-four of the most likely men were eventually selected, 
men in the zenitli of their physical powers. We, madt; 
arrangements for their conveyance to Glasgow, from whence 
,thcy started for Liverpool by steamer. Tii(*y landiMl in a 
body at the latter port, many of them accompanied by 
their wives and children, and eiglit-day clocks ! A special 
train was engaged for the conveyance of the whole — men, 
women, and children, bag and baggage — from Tjiveipool to 
Patricroft, where suitable accommodation had been pro- 
vided for them. 

The arrival of so ])owerful a body of men made a great 
sensation in the neiglibourhood. num were strong, 

respectabhi looking, and well dressed. The pickets were 
“ dumfoundered.” They were brushed to one side l>y the 
fresh arrivals. They felt that their game was u]j, and they 
suddenly de})arted. Tlie men wti’C taken over the work- 
sho})s, with which' they appeared quite delighted. They 
’were told to 1)e ready to start next morning at six, after 
w'hich they disparted to their lodgings. The morning 
arrived and tlie gallant sixty -four wain*, all present. After 
allotting to each his sj>ecial work, they gave three hearty 
cheers, and dispers(‘d throughout the wa)rkslioi)S. 

We had no reason to regret the results wdiich wau’e 
(‘ffected through the Strike ordered by tlie ''Trades’ Union. 
The mnv m(*n wanked witli a will. 'Jhey were energetic, 
zealous, and skilful. They soon gave evidence of their 
general handiness and efliciency in all tlie departments of 
wo>rk iv w'liich they were engaged. We w’^ere thus enahled 
to carry out our practice of Free Tiade in Ability in our 
own Avay, and we w^ere no longer interfered Avitli in our 
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promotion of workmen w^lio served us best. In short, we 
had scotched the strike; we conquered the Union in theii 
wily attempt to get us under their witliering control ; and 
tli€ Bridgewater Foundry resumed its wonted activity in 
every department. 

It was afterwards a great source of happiness to me to 
walk through the various workshops and obser\fe th(‘ 
clicerful and intelligent countenances of tlic lunv men, and 
to note the energetic skill with ivhich they used their tools 
in ihe^ advancement of their work. General handiness is 
one of the many valuable results that issues from the 
practice of handling the vai-iety of materials which are 
more or less employed in mechanical structures. At the 
time that I refer to, tlie skilful workmen employed in the 
enginc(iri ng establisliments of Scotland (which were then 
comparatively small in size) wtu’C accustomed to u.se all 
manner of mechanical tools. Idiey could handle with 
(Mpially good elfect tlie saw, the plane, the file, and the 
ehis(d ; and, as occasion re(juired, th(‘y could (exhibit tlieii* 
skill at the smith’s forge with the hammer and tlie anvil. 
TJiis was the kind of workmen with which 1 liad r(‘in- 
forced the foundry. The men had been bred to vaidous 
branches of mechanics. Some had lieen blacksmiths, othei's 
cai’pcnters, stone masons, brass or iron founders ; but all 
of tluun wei’e handy num. The.y merely ado]>t(;d the 
occupation of machine and steam-engine makers becaust; it 
on'ered a wider field for the . exercise of tlieir .skill and 
energy. 

1 nlay here be allowed to remark that we owe the 
greatest advancers in mechanical invention to Free 'trade 
in Ability. If we look carefully into the narrativi'.s of th(‘ 
lives of the most remarkable engineers, we shall find tliat. 
they owed very little to the seven years’ rut in which they 
were trained. They owed everything to innate industry, 
energy, skill, and opportunity. Thus, Ihandlcy advanced 
from the position of a millwright to that of canal 
engineer ; Srneaton and Watt, from being mathematical 
instrument makers, advanced to higher positions, — the one 
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to be the inventor of the modcirii lighthouse, the other to 
be the inventor of the condensing steam-engine. Some of 
the most celebrated mechanical and civil engineers — sucli 
as Kennie, Cubitt, and Fairbairn — were originally hkII- 
wriglits. All »thcse men were manydianded. They had 
many sides to their intellect. They were resourceful men. 
They ‘afford the best illustrations of the result of Free 
Trade in Ability. 

The persistent aim at an indolent equality which Union 
men aim at, is one of the greatest hindrances to industrial 
])rogrcss. When the Union Delegates called upon mo to 
insist that none but men who had served seven years’ 
apprenticeship should be tmiployed in the works, I told 
them that I preferred employing a man who had acquired 
the re((uisito mechanical skill in two years rather than 
another who was so stn])id as to require seven years’ 
teaching. The delegates regarded this statement as pre- 
posterous and li(‘r(*tical. In fact, it was utter high treason. 
l;>ut in th(} long lain we caiahnl our point. 

It is true, we had some indenture-bound apprentices, 
d'hese w('re pupils who ]>aid premiums. In certain cases 
we could not very well refuse to take them. Some of them 
caused a great deal of annoyance and disturbance. They 
were irregular in tlicir attendance, conscjquently they could 
not 1)c depended upon for the regular operations of the 
foundry. Thi'y were careless in their work, and set a bad 
exam|)le to the otliers. Wt; endeavoured to cluick this 
disturbing elenumt by stijmlating that the premium should 
be i)ayable in six months’ portions, and that each party 
should be free to termin..!te the connection at the end of 
each succeeding six months. By this system we secured 
more care and regularity on the part of the pupil appren- 
tices ; as, while it checked inattention and irregulaiity, it 
offered a direct and substantial encouragement to zeal and 
industry. 

Buit the arrangement which we greatly preferred was 
‘ to (unploy intelligent well-conducted young lads, the sons 
nf labourers or mechanics, and advance them by degre(‘s 
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according to tlieir merits. They took charge of the sinall(‘r 
macliinc tools, by which the minor details of the machines 
in progress were brought into exact form without having 
recourse to the untrustworthy and costly process of <j} tipping 
and filing. A spirit of emulation was cxcIIkmI amongst 
lads. They vied with each other in executing their work 
with precision. Those who excelled were paid an extra 
weekly wage. In course of time they took pride, not only 
in the quantity but in the qunlity of their work ; and in 
tlio k)ng run they became skilful mechanics. We were 
always most prompt to recognise their progress in a sub- 
stantial manner. 'I’hcre was the most perfect freedorfi 
bet\vc(‘n employer and enq)loyed. Every one of tliese lads 
was at liberty to leave at the end of each day’s work. 
This arraiigmnent acted as an ever-pr(\sent check upon 
inastcT* and apprentice. The only bond of union bctwiMm 
us was mutual interest. The best of the lads remained in 
our service because they kn(‘W our work and were pleased 
with the surroundings; while we on our part weu'c always 
desirous of retaining the men we had trained, b(‘canse we 
knew' we could de|)end upon them. Nothing could have 
been more satisfactory than the manner in which this 
system worked. • 

In May 1835 I liad the great happjness of receiving a 
visit) Irom my dear father. I was then in Dale Street, 
ManchostcT, w here my floor was overloaded witli the work 
in ])rogress. My fatlier continued to take a great interest 
in m('chani(-al undertakings, and he was jdeased with the 
prosperity wdiich had followed my settlement in this great 
manufacturing centre. He could still see his own lathe, 
driven by steam powder, in full operation for the benefit of 
liis son. His fame as an artist was well known in Man- 
chest(‘r, for many of his works w'ere possessed by the best 
men of tlie towui. I had the pleasure of introducing liim 
to the Brothers Grant, eTohn Kennedy, Edw^ard Lloyd, 
George Murra}^ James Frazer, William Fairl)airn, ai%l Hugh 
and Joseph Birley, all of whom gave him a most cordia4 
wolcomc, and invited him to enjoy their hospitality. 
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In 1838 he visited me again. I had removed to Patri- 
croft, and the Bridgewater Foundry was in full operation. 
My father was then in his eightieth year. Ho was still 
full of life and intellect. He was vastly delighted in Wit- 
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ncssiug tlio rapid progress which I had made since his 
first visit. He took his daily walk thi'ough tlie work- 
sliops, wliore many processes were going on which greatly 
I'nterested him. He was sufliciently acquainted with the 
technical details of mechanical work to enjoy the sight, 
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especially when self-acting tools were employed. It was a 
great source of pleasure to him to have “a crack” witi: 
the most intelligent foremen and mechanics. These, • n 
tlieir part, treated him with the most kind and respectful 
attention. The Scotch workmen regarded Ijim witjb special 
veneration. They knew that he had been an intimate friend 
of Eobert Burns, their own best-beloved poet, whose*verses 
shed a charm upon their homes, and were recited by the 
fireside, in the fields, or at the workman’s bench. 

T^jey also knew that he had painted the only authentic 
portrait of their national bard. This fact invested my 
father with additional interest in their eyes. Their respect 
for him culminated in a rather extraordinary demonstra- 
tion. On the last day of his visit the leading Scotch work- 
men procured “on the sly” an arm-chair, which they 
fastened to two strong bearing poles. When my father 
left the works at the bell-ringing at mid-day, he was 
approached by the workmen, and respectfully requested to 
“take the chair.” He refused; but it was of no use. He 
was led to the chair, and took it. He was then raised and 
carried in triumph to my house. He was carefully set 
dowm at the little garden-gate, where the men aftVetion- 
ately took leave of him, and ended their cordial good 
wishes for his safe return home with three hearty cheers. 
I need scarcely say that my father wa5 greatly afiected by 
this kind demonstration on the part of the workmen. 

His life was fast drawing to a close. He had borne the 
heat and burden of the day ; and was about to be taken 
homo dike a shock of corn in full season. After a long and 
happy life, blessed and cheered by a most affectionate wife, 
he laid down his brushes and wont to rest. In his later 
years he rejoiced in the prosperity of his children, winch 
was all the more agreeable as it w^as the result of the 
example of industry and perseverance which he had ever 
set before them. My father untiringly continued his pro- 
fessional occupations until 1840, when he had attained the 
age of eighty-two. His later works may be found wanting 
in that degree of minute finish which characterised lys 
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c*arlier productions ; but in regard to their quality there 
was no falling off, even to the last picture which lie 
painted. The delicate finish was amply coinjieiisated by 
the increase in general brearlth and eliectiveness, so that Jiis 
later works were even more esteemed by his brotlier-artists. 

The last lecture he painted was finislied eight days 

before his death. 
It was a small 
work. The subject 
was a landscape 
with an autumnal 
evening elfect. 
There was a ])ic- 
tiiresque cottage in 
the middle dis- 
tance, a rustic 
bridge over a brook 
in tlu^. foreground, 
ami an old labour- 
ing man, followed 
by his dog, wearily 
passing over it on 
liis way towards his 
home. From tlie 
chimney of his cot- 
tage a thin streak 
of l)lue smoke 
passed upwards 
through the tranquil 
evening air. All 

MONUMKNT TO Al.KXANDEK NA8MYTK. tllCSC iUCidcntS SUg- 

gested the idea, 

which no doiilit he desired to convey, of the tranquil 
coMclusion of his own long and active life, w’hi(*h was then, 
too evidently, drawing to a close. The shades of cNaniing 
had coxYe on when he could no longer see to work, and he 
.>vas obligt^d to lay doivn his pencil. IMy mother w\as at 
work w'ith her needle close by him ; and when he had 
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finished he asked her what he should call the picture. 
Not being ready with an answer, he leant back in Ins 
chair, feeling rather faint, and said, “Well, I think 1 had 
better call it Going Home,^^ And so it was called. 

Next morning his strength had so failed him that he 
could not get up. He remained there for eight days, and 
then he painlessly and tranquilly passed away. AVhile on 
his deathbed he expressed the desire tliat his remains 
should be placed beside those of a favourite son who had 
died in early youth. “Let me lie,” he said, “beside my 
dear Xlick.” Ilis desire was gratified. He was buried 
beside Ids son in St. Cuthbert’s churchyard, under tliQ 
grandest portion of the great basaltic rock on wliich Edin- 
burgh Castle stands. His grave is marked by a fine Runic 
Cross, admiraldy sculptured by Rhind of Edinliurgh. 

One of the kindest letters my mother received after her 
great loss was one from Sir David Willde. It was dated 
i8th Aindl 1840. “I hasten,” he said, “ to assure you of 
ray most sincere condolence on your severe afilietion, feel- 
ing that I can sympathise in the privation you sufi’er from 
losing one who was ray earliest professional friend, whose 
art I at all times admired, and whose society and conver- 
fation was perhaps the most agreeable that I ever met 
,Jwith. 

“ He was the founder of the LandscjTpe Painting School 
of Scotland, and by his taste and talent has for many years 
taken a lead in the patriotic aim of enriching his native 
land with the representations of her romantic scenery; 
and, IW5 the friend and contemporary of Ramsay, of Gavin 
Hamilton, and* the Runciraans, may be said to have been 
the last remaining link that unites the present with the 
early dawn of the Scottish School of Art.” 

I may add that my mother died six years later, in 184G, 
at the same age as my father, namely eighty-two. 



CHAPTER XIll. 

MY MARRIAGE— THE STEAM HAMMER. 

Before I proceed to narrate the later events of my 
industrial life, it is necessary to mention, incidentally, an 
important subject. As it has been tlie source of ray 
greatest happiness in life, I cannot avoid referring to it. 

I may first mention that my earnest and unremitting 
pursuit of all subjects and occupations, such as I conceived 
were essential to the acquirement of a sound practical 
knowledge of my profession, rendered mo averse to mixing 
much ill general society. I had accordingly few oppor- 
tunities of enjoying the society of young ladies. Never- 
tlieless, occasions now and then occurred when bright 
beings passed before mo like meteors. They left impressions 
on my memory, which in no small degree increased the 
earnestness of my exertions to press forward in my 
endeavours to establish myself in business, and thereby 
acquire the means of forming a Home of iny oivn. 

Many circumstances, however, conspired to delay the 
ardently longed for condition of my means, such as should 
induce me to solicit some dear one to complotc my existence 
by her sweet companionship, and enter with me into the 
most sacred of all the partnerships of life. In course of 
time I was rewarded with that success which, for the most 
I)art, ensues upon all honourable and unremitting business 
efforts. This cheered me on ; although there were still 
many causes for anxiety, wliich made me feel that I must 
not yet solicit some dear heart to forsake the comforts of 
'an affluent home to share with me what I knew must for 
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some years to come bo an anxious and trying struggle for 
comfort and comparative independence. I had reached 
my thirtictli year before I could venture to think that f 
hadi securely entered upon such a course of prospei iiy as 
would justify me in taking this the most iunportant step 
ill life. 

It may bo a trite but not the less true remark* that 
some of the most important events originate in apparently 
chance occurrences and circumstaiicos, which lead up to 
results J:-hat materially influence and even determine the 
subsequent course of our lives. 1 had occasion to make a 
husiness journey to Sheffield on the 2d of March 1838, 
and also to attmid to some a (fairs of a similar character at 
York. As soon as I had conqilctcd iny engagement at 
Sheffield, I had to wait for more tliaii two dreary hours 
in momentary expectation of the arrival of the coach tliat 
was to take me on to York. The coach had been delayed 
by a deep fall of snow, and was conseciuciitly late. When 
it arrived, I found tluit there was only one outside place 
vacant ; so I mounted to my seat. It was a very dreary 
ai’tei’iioon, and the snow was constantly falling. 

As wc approaclied Barnsley I observed, in the remaining 
murky light of the evening, the blaze of some ironwork 
furnaces near at hand. On inquiring whoso works they 
were, I was informed that they belonged to Earl Fitzwilliam, 
and that they W( ro under the management of a Mr. Hartop.* 
Tlic mention of tliis name, coupled with the sight of the 
ironwoiks, brought to my recollection a kind invitation 
which Mr. Hartop had given me while visiting my work- 
shop in ManclicSter to order some rnacliinc tools, that if I 
ever happened to bo in his neighbourhood, he would he most 
happy to show me anything that was interesting about the 
ironworks and colliery machinery under his management. 

I at once decided to terminate my dreary ride on the 
top of the coach, I descended, and with my small valise 
in hand I ti*udged over some trackless snow-covercMl ields, 
and made my way by the shortest cut towards the blazing 
iron furnaces. On reaching them I was informed that Mr, 

Q 
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Hartop Lad just gone to his house, which was about a 
mile distant. I accordingly made my way tliither tlie best 
that I could through the deep snow. I met with a cordijil 
welcome, and witli the hospitable request that I shculd 
take up my quarters there for the night, and have a round 
of tlio ironworks and the macliinery on the following day. 
I cheerfully acceded to the kind invitation. I was then 
introduced to his wife and daughter in a cosy room, where 
I spent a most pleasant evening. As Mr. Hartop was an 
enthusiast in all matters relating to mechanism and 
mechanical engineering subjects generally, we found plenty 
Ho converse about j while his wife and daughter, at theii* 
needlework, listened to our discussions with earnest and 
intelligent attention. 

On the following day T was taken a round of the iron- 
works, and inspected their machinery, as well as that of 
the collieries, in th^ detaik irf had 

introduced many common-sense and 

inents. All of these interested me, and gaV^ me much 
pleasure. In the evening wc resiimocl our “ cracks on 
many subjects of mutual interest. The daughter joined in 
our conversation witli the most intelligent remarks ; for, 
although only in her twenty-first year, she had evidently 
made good use of her time, aided by lier clear natural 
faculties of slirewd observation. Mr. Hartop having met 
witli some serions reverse of fortune, owing to the very 
uiisatis factory conduct of a partner, liad in a manner to 
begin business life again on his own acconnt ; and although 
ho had to reduce liis domestic establislimont considorahly 
in consequence, there was in all its aiTangements a degree 
of neatness and perfect systematic order, combined with 
many evidences of elegant taste and good sense which 
pervaded tlie wliole, that enhanced in no small degree the 
attractiveness of the household. The chief of these, liow- 
ever, ^vas to me their daughter Anne ! I soon perceived 
in most happily and attractively combined, all the 
conditions that I could liopc for and desire to meet with 
^ in the dear partner of niy cxi.stence. 
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As I had soon to proceed on my journey, I took the 
opportunity of telling her wduit I felt and thought, and so 
ardently desired in regard to our future intercourse. 
Wlftit little 1 did say was to this great purpose; and, so far 
as I could judge, all that I said was receiverl in the best 
spirit that 1 could desire. I then communicated ray hopes 
and wishes to the parents. I explained to them* my 
circumstances, which liappily were tlien beginning to 
assume an encouraging prospect, and realising, in a sub- 
stantial.form, a return for the earnest cx(irtions that I had 
made towards establishing a home of my own. They 
exj)resscd their concurrence in tiio kindest manner ; and * 
it was arranged that if business continued to j)rogress as 
ftivourablj^ as 1 hoped, our union sliould take place in al)oiit 
two years from tliat tinui. 

Everything went on hopcrully and pr‘(>sj)cronsly. "Tlie 
two years that intervened looked very long in some rcs[)ect.s, 
and very short in otliers ; for I was always fully occupied, 
and labour shortens time. At length the two years came 
to an end. My betrotlicd and myself continued of the 
same mind. The happy “ chance ” event of our meeting on 
the evening of the 2d of March 1838 culminated in our 
marriage at the village church of Wentworth on the 1.0 th 
of Juno 1840 — a day of happy memory Eroiii that day 
to this the course of our united hearts and lives has con- 
tinued to run on with steady uninterrupted liarmony and 
mutual liap])iiiess. Forty-tAvo years of our married life finds 
us the same ailectionate and devoted “ cronies ” that we 
Avere at* tlie beginning ; and there is every prospect that, 
under God's blessing, Ave shall continue to he so to the end. 

I Avas present at the opening of the Liverpool and Man- 
chester EailAvay, on the 1 5th of September 1830. Every one 
knoAvs the success of the undertaking. Eaihvnys became 
the rage. They Avere projected in every possible direction. 

They were first made between all the large towns,»after 
Avhich branches were constructed to place the Avhole country 
in connection Avith the main lines. Coaches Avere driven 
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oil* the road, and everything appeared to he thrown into a 
state of confusion. People wondered greatly at the new 
conditions of travelling ; and they flocked from all quarters 
to see the railway at woik. 

When the* line was opened from Edinburgh to Glasgow, 
a shepherd and his wife came from beyond the Pentlands 
to se(j the train pass. On it came, and flashed out of sight 
in a minute. “How wonderful are the works o’ man!” 
exclaimed tlui shepherd. “But wlmi's aJ the hurry for?” 
rejoined his wife. Still more marvellous, however, :vas the 
first adventur(; by train of an old wmman from Newtyle to 
Dundee. In those days the train was let down part of the 
I’ailway by a rope. The woman was on her way down hill, 
with a biisket of eggs by her side. Suddeidy thfi rope 
broke, and tlic train dashed into tlie Dundee Station, 
scattei'ing the carriages, and throwing out the old wontau 
and her basket of broken eggs. A porter ran to hor'diolp, 
when, gathering herself together, she exclaimed, “Odd4ffiite, 
sirs, d'ye aye oot this way She thought it 

^vas only the ordinaiy way of deiiYoring railway passengers. 

1 topes, however, were merely exceptional methods of 
working railway trains. l^ventually locxtiiiotiyes were 
invariably ado})ted. When railways were extended in so 
many directions, ,more and more locomotives were required 
to work them. 

AVhen George Stephenson Avas engaged in building his 
first locomotive at Killiagworth, he was greatly hampered, 
not only l)y the want of handy mechanics, but by the want 
of eflieieut tools. But he did the best that he could. His 
genius overcame difliculties. It Avas immensely to his 
credit that he should have so successfully completed his 
engines for the Stockton and Darlington, and afterw^ards 
for the Idverpool and Manchester Railway. 

Only a few years had passed, and selbacting tools Avero 
noAv enabled to complete, with precision and uniformity, 
mac?ilnes tliat befor(‘ had been deemed almost impracticable. 

' WiieMMiL, to turn upside down. — Jamieson's Scottish DicfUniarij. 
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III proportion to the rapid extension of railways the demand 
for locomotives became very great. As onr machine tools 
were peculiarly adapted for turning out a large amount of 
firs4-class work, we directed our attention to this class of 
business. In the course of about ten years lifter the open- 
ing of the Liverpool and Manchester Itailway, we executed 
considerable orders for locomotives for the Londoif and 
Southampton, the Manchester and Leeds, and the Gloucester 
railway companies. 

Tho^ Great Western Kailway Company invited us to 
tender for twenty of their very ponderous engines. They 
proposed a very tempting condition of the contract. It 
was, that if, after a month’s trial of the locomotiv('s, their 
working proved satisfactory, a premium of .£100 was to be 
added to price of each engine and tender. The loco- 

motivcff iiKuhi and delivered ; they ran tlie stipulated 

numb^ of t(‘st miles between London and Kristol in a 
perf^Iy satisfactory manner ; and we not only received 
the premium, but, what was much more encouraging, we 
received a special letter from the Board of Directors, stat- 
ing their entire satisfaction with the i)erforrnance of our 
engines, and desiring us to refer other contractors to them 
with respect to the excellence of our workmanship. This 
testimonial was altogether spontaneous, and proved ex- 
tremely valuahlc iii other quarters. * 

I may mention that, in order to eliect the prompt and 
perfect execution of this order, 1 contrived several special 
machine tools, which assisted us most materially. These 
tools ftU' the most part rendered us more independent of 
mere manual slrength and dexterity, while at the same 
time they increased the accuracy and perfection of the work. 
They afterwards assisted us in the means of pcnfecting the 
production of other classes of work. At tlie same time they 
had the important (^Tect of diminishing tlie cost of jjroduc- 
tion, as was made sufliciently apparent by the balance-sheet 
])rc[)ared at the end of each year. 

My connection with the Great Western Coinjtany shortly 
led to a most important event in connection witli my own. 
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personal history. It appears that their famous steam-sliip 
the Great Western had been very successful in her voyages 
between Bristol and New York ; so much so, indeed, that 
tlie directors of the Company ordered the construction of 
another vessel of much greater magnitude — the Great 
Britain. Mr. Francis Humphries, their engineer, came to 
Patrioroft to consult with me as to the machine tools, of 
unusual size and power, which were required for the con- 
struction of the immense engines of the proposed ship, 
wliich were to be made on the vertical trunk principle. 
Very complete works were erected at Bristol for the 
< accommodation of tlie requisite machinery. The tools were 
made according to Mr. Humphries’ order; they were 
delivered and fitted to his entire approval, and the con- 
struction of the gigantic engines was soon in full progress. 

An unexpected difficulty, however, was encountered with 
respect to the enormous wrought-iron interraediate paddle- 
shaft. It was required to be of a size and diameter tho like 
of which liad never been forged. Mr. Humphries applied 
to the largest Forges throughout the country for tenders of 
the ju'ice at which they would execute this important part 
of the work, but to his surprise and dismay he found that 
not one of them coidd., undertake so large a forging. In 
this dilemma he wrote a letter to me, which I received on 
the 24th of Noveruber 1839, informing me of tlie unlooked- 
for difficulty. “ 1 find,” he said, that tliere is not a forge 
hammer in England or Scotland powerful enough to forge 
the intermediate [laddl e-shaft of the engines for the Great 
Britain ! What am I tc do 1 Do you think I might dare 
to use cast-iron 

This letter immediately set me a-th inking. How was 
it that the existing hammers were incapable of forging a 
wrought-iron shaft of thirty inches diameter? Simply 
because of their want of compass, of range and fall, as well 
as of their want of power of blow. A few moments’ rapid 
thou^it satisfied me that it was by our rigidly adhering 
to tlie old traditional form of a smith’s hand hammer — of 
, which the forge and tilt hammer, although driven by water or 
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steam power, were merely enlarged modifications — tliat the 
diliicidty had arisen; as, whenever the largest forge hammer 
was tilted up to its full height, its range was so small tliat 
wl¥in a piece of work of considerable size was placed on 
the anvil, the hammer became ‘‘gagged so that, when 
the forging required the most powerful blow, it received 
next to no blow at all, as the clear space for the fcili of 
the hammer was almost entirely occupied by the work on 
the anvil. 

The obvious remedy was to contrive some method by 
which* a ponderous block of iron should be lifted to a 
sufficient height above the object on which it was desired 
to strike a blow, and then to let the block full down upon 
the forging, guiding it in its descent by such simple means 
as should give the required precision in the pcu'cussive action 
of the falling mass. Following up this idea, I got out my 
“Scheme Book,” ou the pages of which I generally tJmight 
Old, with the aid of pen and pencil, such mechanical adap- 
tations as I had conceived in my mind, and was thenihy 
enabled to render them visible. I then rapidly sketched 
out my St(5am Hammer, having it all clearly before me in 
my mind’s eye. In little more tlian half an hour after 
leceiving Mr. Hurapliries’ letter^ narrating Ids unlooked- 
for difficulty, I had the whole contrivance in all its ex- 
ecutant details, before me in a page of my Scheme Book, 
a reduced photographed copy of which I append to this 
description. Tdio date of this first drawing was the 24t}i 
November, 1830. 

My Steam Hammer as thus first skotclied, consisted of, 
first, a inassiv<? anvil on which to rest the work ; second, 
a block of iron constituting the liammor or blow-giving 
portion ; and, third, an inverted steam cylinder to whose 
piston-rod the hammer-block was attaclicd. All tliat was 
then required to produce a most effective liammer was simply 
to admit steam of sufficient pressure into llie cylinder, 
so as to act on the under side of the jiiston, and thus to 
raise the liammer-block attached to the end of the piston- 
rod. By a very simple arrangement of a slide valve, under 
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tlui control of an attendant., the steam was allowed to escape 



FIEST DRAWTNfi OF STFAM IIAMMFR, NOV. IRHO. 

^ind thus permit the massive block of iron rapidly to descend 
by its own gravity upon the work then upon the anvil. 
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Tims, hy tlic more or less rapid maimer in wliich tlic 
attendant allowed the steam to enter or escape from the 
cylinder, any required number or any int(msity of blows 
cotild be delivered. Their succession might be modified in 
an instant. Thejiammer might be arrested^ and suspended 
according to the requirements of the work. The workman 
miglit thus, as it were, thmk in Hows. He rnigli^} deal 
them out on to the ponderous glowing mass, and mould or 
knead it into the desired form as if it were a lump of clay; 
or pat it with gentle taps according to his will, or at tlie 
desire of the forgernan. 

Kude and rapidly sketched out as it was, this, my 
first delineation of the steam hammer, will be found to 
comprise all the essential elements of the invention. Every 
detail of the drawing retakis to this day the form and 
arrangement which I gave to it forty-three years ago. I 
believed that the steam hammer would jirove practically 
successful; and I looked forward to its general employment 
in the forging of heavy masses of iron. It is no small 
gfiitification to me now, when I look over my rude and 
hasty first sketch, to find that I hit the mark so exactly, 
not only in the general structure but in the details ; and 
that the invention as I then conceived it and put it into 
shape, still retains its form and arrangements intact in 
the thousands of steam hammers tlTat are now doing 
good service in the mechanical arts throughout the civilised 
world. 

But to return to my correspondence with the Great 
Western Steamship Company. I wrote at once to Mr. 
Humphries, and sent him a sketch of my proposed steam 
hammer. I told him that I felt assured he would now be 
al)le to overcome his difficulty, and that the paddle-sliaft 
of the Great Britain might now be forged. Mr. Humphries 
was delighted with my design. He submitted it to Mr. 
Brunei, engineer-in-chieT of the steamsliip : to Mr. Gui)py, 
the managing director; and to other persons infe'rcsted 
in the undertaking, — by all of whom it was heartil3i 
ai)proved. I accordingly gave the Comi>any permissicvi 
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to communicate my design to such forge proprietors as 
might feel disposed to erect the steam hammer, the only 
condition that I made being, that in the event of its being 
adopted I was to bo allowed to supply it in accordance 
with my desigj?. 

But the paddle-shaft of the Great Britain was never 
forged. About that time the substitution of the Screw 
for the paddle-wheel as a means of propulsion was attract- 
ing much attention. The performances of the Archimedes, 
as arranged by Mr. Francis P. Smith, were so satisfactory 
that Mr. Brunei, after he had made an excursion in that 
ressel, recommended the directors to adopt the new pro- 
pelling power. After much discussion, they yielded to his 
strongly-urged advice. The consequence was, that the 
great engines which Mr. Humphries had so elaborately 
designed, and which were far advanced in construction, 
were given uji, to his inexpressible regret and mortification, 
as be had pinned his highest hopes as a practical engineer 
on the results of their performance. And, to crown his 
distress, he was ordered to produce fresh designs of engines 
specially suite<l for screw propulsion. Mr. Humphries was 
a man of the most sensitive and sanguine constitution of 
mind. The labour and jthc anxiety which he had already 
undergone, and perhaps the disappointment of his hopes, 
proved too much lor him ; and a brain fever carried him 
olf after a few days’ illness. There was thus, for a time, 
an end of the steam hammer required for forging the 
paddle-shaft of the Great Britain, 

Very bad times for die iron-trade, and for all mechanical 
undertakings, set in about this time. A '^dde-spread de- 
pression affected all conditions of industry. Although I 
wrote to the heads of all the great firms, urging tlie 
importance of my invention, and forwarding designs of 
my steam hammer, I was unable to obtain a single order. 
It is true, they cordially approved of my plan, and were 
greatly, struck by its simplicity, unity, and aiiparent power, 
cBut the substance of their replies was, that tliey had not 
sufficient orders to keep the forge hammers they already 
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possessed in work. They promised, however, that in the 
event of trade recovering from its depression, they would 
probably adopt the new power.^ 

In the meantime my invention was taken up in an 
entirely new and unexpected quarter. L had for some 
years been supplying foreign customers with self-acting 
machine tools. The principals of continental mitnufac- 
turing establishments were accustomed to make frequent 
visits to England for the purpose of purchasing various 
machqie tools required for the production of the ponderous 
as well as the lighter parts of their machinery. We gave 
our foreign visitors every facility and opportunity for seeing 
our own tools at work, and they were often so much 
pleased that, when they came to order one special tool, 
they ended by ordering many, — the machine tools in full 
activity thus acting as their most effective advertisements.^ 
In like manner I freely opened my Scheme Book to 
any foreign visitors. 'Jdiere I let them see the mechanical 
thoughts that were passing through my mind, reduced to 
peii and ink drawings. I did not hesitate to advocate the 
advantage of my steam hammer over every other method 
of forging licavy masses of iron ; and I pointed out the 
drawing in my Scheme Book in confirmation of my views. 
'The book was kept in the office to be liaudy for such 


^ Among the heads ol’ hnns wlio sent me cordial congratulations on 
my design, were llenjemin Hick, of the Soho Ironworks, Holton, n 
man, whose jndgmont in all matters connected with engineering and 
mechanical construction Avas held in tlie veiy highest regard ; ^lessrs. 
Kushton and Eckersley, Holton Ironworks ; Messrs. Howard and 
Kavenhill, Kothcrhitlic Ironworks, London ; Messrs. Hawkes, Crashaw, 
and Coinpany, Newcastle-upon-Tyne ; George '.rhorneycTolt, 'Wolvcr- 
hanq)ton ; and others. 

“ Some cstablislimciits in the same line of business were jealous of 
tlie visit of foreigners ; hut to our views, restriction in the comniunica- 
tion of neAV ideas on mechanical subjects to Ibrcigiiers of intcllig* iico 
and enterprising spirit served no good purpose, as the foreign engineer 
was certain to obtain all the information he was in quest of from the draw- 
ings in the Patent Ofllco, or from the admirable engravings conifiined in 
the engineering publications of the day. It was better to derive the 
advantage of supplying them with the machines they were in quest of,* 
than to A\ ait until tlie demand was supplied by foreigners tbem.sclves* 
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occasions ; and in many cases it was the means of suggest- 
ing ideas of machine tools to our customers, and thus led 
to orders which might not have been obtained without 
this effective method of prompting them. Amongst our 
foreign visitor^ was M. Schneider, proprietor of the great 
ironworks at Creuzot, in France. We had supplied him 
witli various machine tools, and he was so pleased with 
their action that the next time he came to England he 
called at our office at Patricroft. M. Bourdon, his mechan- 
ical manager, accompanied him. 

I ha])pened to be absent on a journey at the time ; but 
my partner, Mr. Gaskoll, was present. After showing them 
over the works, as an act of courtesy he brought them my 
Scheme Book and allowed them to (ixamine it. He pointed 
out the drawing of my steam hammer, and told them the 
purpose for which it was intended. They were impressed 
with its simplicity and apparent practical utility, — so much 
so, that M. Bourdon took careful notes and sketches of the 
constructive details of the hammer. 

I was informed on my return of the visit of MM. 
Schneider and Bourdon, but the circumstance of their hav- 
ing inspected the designs in my Scheme Book, and especially 
my original design of the steam hammer, was regarded 
by my partner as too ordinary and trivial an incident of 
their visit to be mentioned to me. The exhibition of my 
mechanical designs to visitors at the Foundry was a matter 
of almost daily occurrence. I was, therefore, in entire 
ignorance of the fact that these foreign visitors had taken 
with them to France a copy of the plan and details bf my 
steam hammer. 

It was not until my visit to France in April 1842 tliat 
the upshot of their visit was brought under my notice in an 
extraordinary manner. I was requested by M. Bouchier, 
Minister of Marine, to visit the French dockyards and 
arsenals for the purpose of conferring with the director of 
each with reference to the supply of various machine tools 
for the proper equipment oi the marine engine factories in 
connection with the Boyal Dockyards. In order to render 
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this journey more effective and instructive, I visited most 
of the French engineering establisliments which had been 
supplied with machine tools by our firm. Amongst these 
was of course the famous firm of Schneider, whose works 
at Creiizot lay rjot far out of the way, of my return 
journey.^ I accordingly made iny way thither, and 
found M. Bourdon at his post, though M. Schneider 
was absent. 

M. Bourdon received me with much cordiality. As he 
spoke ^English with fluency I was fortunate in finding him 
])resent, in order to show me over the works ; on entering 
which, one of the things that particularly struck me was tlw; 
excellence of a largo wrought-iron marine engine single 
crank, forged with a remarkable degree of exactness in its 
general form. I observed also that the large eye of the 
crank liad liceii punched and drifted with extraordinary 
smoothness and truth, I inquired of M. Bourdon “ how 
that crank had been forged His immediate reply was, 
“ It was forged by your steam hammer /” 

Great was my surprise and pleasure at hearing this state- 
ment, I asked him how he had come to l>c acquainted 
with my steam hammer? He then narrated the circum- 
stance of his visit to the Bridgewater Foundry during my 
absence. He told me of my partner having exhibited to 
him the original design, and how miicfi he was struck by 
its simplicity and probable efficiency ; that he had taken 
careful notes and sketches on the spot ; that among the 
first tilings he did after his return to Creuzot was to put in 
hand the necessary work for the erection of a steam hammer ; 
and tliat the results had in all respects realised the high 
expectations he had formed of it. 

M. Bourdon conducted me to the forge department of 
the works, that I might, as ho said, see my own child 
and there it was, in truth — a thumping child of my brain. 
Until then it had only existed in my scheme book ; and 
yet it had often and often been before my mindV^eye in 


^ The particulars of this journey are referred to in a future chaptei^ 
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full action. On inspecting the steam hammer I found that 
Bourdon had omitted some important details, which had led 
to a few mishaps, especially wdth respect to the frequent 
breaking of the piston-rod at its junction with the hammer 
block. He had effected this, in the usual way, by means of 
a cutter we<lge through the rod; but he told me that it 
often *broko through the severe jar during the action of 
the lianimer. I sketclied for him, then and there, in full 
size on a board, the elastic packing under the end of the 
piston-rod, winch acted, as I told him, like the cartilage 
between the bones of the vertebrae, preventing the destructive 
effects of violent jars. 1 also communicated to him a few 
other important details, which he had missed in his hasty 
inspection of my design. Indeed, I felt groat pleasure in 
doing so, as 1 found Bourdon to be a most intelligent 
mechanic, and thoroughly able to appreciate the practi- 
cal value of the information I communicated to him. 
He expressed his obligation to me in the warmest 
terms, and the alterations which ho shortly afterwards 
effected in the steam hammer, in accordance with my 
plans, enabled it to accomplish everything that he could 
desire. 

I had not yet taken out a patent for the steam hammer. 
The reason Avas this. The cost of a patent at the time 1 
invented it was little short of £500, all expenses included. 
jVily partner wjis urnvilling to lay oxit so large a sum upon 
an invention for Avhich there seemed to bo so little demand 
at that time ; and I my.^elf had the whole of my capital 
embarked in the concern. Besides, the general depression 
still continued in the iron trade ; and we had use for every 
farthing of money wo possessed. I had been warned of th(i 
risk I ran by freely exhibiting my original design, as well 
as by sending drawings of it to those who I thought were 
most likely to bring the invention into use. But nothing 
had as yet been done in England. It was left for France, 
as I h£V'e described, to embody my invention in an actual 
§team hammer. 

^ I now became alarmed, and feared lest I should lose the 
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benefits of my invention. As my partner declined to help 
me, I applied to my brotlicr-indaw, William Bennett, He 
was a practical engineer, and had expressed himself as 
highly satisfied with its value. He had also many times 
cautioned me agaii^st “ publishing ” its advantages so widely, 
without having first protected it by a patent. He ^s'as 
therefore quite ready to come to my assistance. He helped 
mo with the necessary money, and the invention was placed 
in a position of safety so far as my interests were con- 
cerned. In return for his Iviudness I stipulated that the 
reimbursement of his loan should be a first charg<". upon any 
profits arising from the manufacture of the steam hammer ^ 
and also that he should have a share in the profits during 
the period of the patent rights. Mr. Bennett lived foi* 
many years, rejoicing in the results of his kindness to me 
in the time of my <lifHcult 3 ^ I may add tliat the patent 
was secured in June 1842, or less than two months after 
my return from France, 

Soon after this, the iron trade recovered from its de- 
pression. The tide of financial prosperity of the Bridge- 
water Foundry soon set in, and my partner’s sanguine 
confidence in my ability to raise it to the condition of a 
thriving and prosperous concern, was justified in a most 
substantial manner. In order to make the most effective 
demonstration of the powers and capaliflitics of my steam 
hammer, I constructed one of 30 cwt. of hammer block, 
with a clear four feet range of fall. I soon had it set to 
work ; and its energetic services lielped us greatly in our 
smith and forgo work. It was admired by all observers. 
People came frbin a distance to see it. Mechanics and iron- 
founders wondered at the new power which liad been born. 
The precision and beauty of its action seemed marvellous. 
The attendant could, by means of the steam slide-valve 
lever in his hand, transmit his will to the action of the 
hammer, and thus thinh in blows. The imichine combined 
great power with gentleness. The hammer could be. made 
to give so gentle a blow as to crack tlui end of an egg. 
placed in a wine glass on the anvil ; whilst the next blo^v 
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would shake the parish,^ or he instantly arrested in its 
descent midway. 

Hand-gear was the original system introduced in work- 
ing the hammer. A method of self-acting was afterwarnls 
added. In 18,43, I admitted steam above the piston, to 
aid gravitation. This was an important improvement. 
The isclf- acting arrangement was eventually done away 
with, and hand-gear again became all but universal. Sir 
John Anderson, in his admirable liepori on the Vienna 
Exhihitim 0 / 1873, says: “The most remarkable features 
of the Nasmyth hammers were the almost entire abandon- 
ment of the old self-acting motion of tlie early hammers 
and the substitution of new devices, and in the use of hand- 
gear only in all attempts to show off the working. There 
is no real saving, as a general rule, by the self-acting 
arrangement, because one attendant is required in either 
case, and on the otlicr hand there is frequently a positive 
loss in the effect of the blow. By hand-working, with 
steam on top of piston, the full force can be more readily 
maintained until the blow is fully delivered ; it is thus 
more of a ‘dead blow’ than was formerly the case with 
the other system.” 

There was no want of orders when the valuable 
qualities of the steam hammer came to be seen and 
experienced. The” first order came from Eushton and 
Eckersley of Bolton, who, by the way, had seen the first 
copy of my original design a few years before. The steam 
liammer I made for tiiem .vas more powerful than my own. 
The hammer block was of’ five tons weight, and had a clear 
fall of five feet. It gave every satisfaction, and the fame 
of its performances went abroad amongst the ironworkers. 
The Lowmoor Ironworks Company followed suit with an 


^ This is no mere figure of speech. I have heard the tea-cups rattle 
in the cupboard in my house a quarter of a mile from the place where 
tlie hahiiner was at work. I was afterwards informed that the blows 
of my great steam hammer at Woolwich Arsenal were sensibly felt at 
Greenwich Observatory, about two miles distant. 
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order for one of the same size and power; and another 
came from Hawkcs and Co., of Newcastle-iipoii-Tyne. 

One of the most important uses of the steam hammer 
wa.^ in forging anchors. Under the old system, anchors — 
upon the soundness of wliich the safety of %hips so often 
depends — were forged upon the bit by bit ” system. ^ The 
various pieces of an anchor were welded together, but at 
tlie parts where the different pieces of iron were welded 
together, flaws often occurred ; the parts would break off 
— blade,s from tlie stock, or flukes from the blades — and 
leave the vessel, wliich relied upon the security of its 
anchor, at the risk of the winds and the waves. By means* 
of the steam hammer these risks were averted. The slag 
was driven out during the hammering process. The 
anchor was sound throughout because it was welded as a 
whole. 

Those who are technically acquainted with smith work 
as it used to be practised, by what I term the ‘‘ bit by bit " 
system — that is, of building up from many separate parts 
of afterwards welded togctlicr into the required form 
• — can appreciate the vast practical value of the I)ie method 
brought into general use by the controllable but immense 
power of the steam hammer. At* a very early period of 
my enqdoyment of the steam hammer, j introduced the 
system of stamping masses of welding hot iron as if it 
had been clay, and forcing it into suitable moulds or dies 
placed upon the anvil. This practice had been in use on 
a small scale in the Birmingliam gun trade. The ironwork 
of firearms was thus stamped into exact form. But, until 
we possessed the wide range and perfectly controllable 
powers of the steam hammer, the stamping system was 
confined to comparatively small portions of forge work. 
The new power enabled the die and stamp system to be 
applied to the largest class of forge work ; and another era 
in the working of ponderous masses of smith and forge 
work commenced, and has rapidly extended until* the 
present time. Without entering into further details, the 
steam hammer has advanced the mechanical arts, especially 

R 
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with relation to machinery of the larger class, to an extent 
that is of incalculable importance. 

Soon after my steam hammer had exhibited its merits 
as a powerful and docile agent in percussive force, and 
shown its a|1J)lic ability to some of the most important 
branelies of iron manufacture, I had the opportunity of 
securing a patent for it in the United States. This was 
through tlie kind agency of my excellent friend and solicitor, 
the late George Humphries of Manchester. Mr. Ilumphrics 
was a native of Philadelphia, and the intimate friend of 
Samuel Vaughan Merrick, founder of the eminent engin- 
eering firm of that city. Through his instrumentality I 
forwarded to JMr. Merrick all the requisite documents to 
enable a patent to be secured at the Unfted States Patent 
Office at Washington. 1 transferred the i)titent to Mr. 
Merrick in order that it might be worked to our mutual 
advantage. My invention was thus introduced into 
America under the most favourable auspices. Tlui steam 
hammer soon found its way into the principal ironworks 
of the country. The admirable straightforward manner in 
which our American agent conducted the business from first 
to last will ever command my grateful remembrance. 



CHAPTER XIY. 

TIIAVEI.S IN FRANCE AND ITALY. 

r HAVE already referred to iiiy visit to Creuzot, in France. 
.1 must explain how it was that I was induced to travel 
abroad. The Frencli Government had ordered from our 
firm some powerful machine tools, which were manufactured, 
delivered, and found to give every satisfaction. Shortly 
after, I received a letter fi-om M. Boucliicr, tlie Minister 
of Marine, inviting me to make a personal visit to the 
hVench naval arsenals for the purpose of conferring with 
the directing officials as to the mechanical equipments of 
their respective workshops. 

I accordingly proceed(.‘d to Paris, and was received most 
cordially by the Minister of Marine? After conferring with 
him, I was furnished with letters of introduction to the 
directing officers at Cherbourg, Brest, Rochefort, Indret, and 
Toulon. While in Paris I visited some of the principal 
manufacturing establishments, the pro|)rietors of which had 
done l)usiness with our firm. I also visited Arago at the 
Observatory, an^l saw his fine array of astronomical in- 
struments. Tlie magnificent collections of antiquities at 
the Louvre and Hotel Cluny occupied two days out of the 
four I spent in Paiis ; after which I proceeded on my 
mission. Rouen lay in my way, and I could not foil to 
stay there and indulge my love for Gothic architecture. I 
visited the magnificent Cathedral and the Church of St. 
Ouen, so exquisite in its beauty, together with the reflned 
Gothic architectural remains scattered about in that inter- 
esting and picturesque city. I w^as delighted beyond 



244 


CHERBOURG AND BREST. 


CHAP. 


measure with all that I saw. With an eye to business, 
however, I paid a visit to the works which had been 
established by the late Joseph Locke in the neighbourhood 
of Eouen for the supply of locomotives to the Havre, 
Itoiicn, and Paris Eailway. The works were then under 
the direction of Mr. Buddicom. 

1 went onward through Caen to Bayeux. Tliere I 
rested for a few hours for the 2 )urpose of visiting the 
sui)erb Norman Cathedral, and also to inspect the cele- 
brated Bayeux tapestry. I saw the needlework ot* Queen 
Matilda and her handmaidens, which so graphically com- 
memorates the history of the Norman Conquest. In the 
evening I reached Cherbourg. I was cordially received 
by the directing officer of the dockyard, which is of very 
large extomt and surrounded by fortifications. My Inisi- 
ness was with the smithy or aUlier dcs forges^ and the 
workshops or aUliers des machines. '1.1 1 ere I recognised 
many of the machine-tools manufactured at the Bridge- 
water Foundry, doing excellent work. 

My next visit was to Brest, the chief naval arsenal of 
France. It combines a dockyard, arsenal, and fortress of 
the first class. Everything has been done to make the 
place impregnable. The harbour is situated on the north 
side of one of the finest havens in the world, and is almost 
land-locked. Around the harbour run quays of great 
extent, alongside of which the largest ships can lie — five 
artificial basins being exeq^vated out of the solid rock. 
The whole of the hailx ur is defended by tier above tier of 
batteries. Foreigners are not permit tc,d to enter the 
dockyard without special permission ; but as I was armed 
with my letter of introduction from the Minister of Marine, 
I was admitted and cordially received, as at Cherliourg. 1 
went tlirough the Government foundiy and steam-factory, 
for which I had supplied many of my machine tools. 1 
found the establishment to be the laigest and most com- 
plete that I had seen. 

From Brest I went to Eochefort, an excellent naval 
arsenal, though much smaller than those at Cherbourg and 
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Brest. Next to Iiidret on the Loire. Here is the largo 
factory where marine engines are made for the royal 
steamers. The works were superintended by M. Eosine, 
a iflost able man. I was so much pleased with him tiiai 
I spent two days in his society. I have rarely met with 
a more perfect union of the sound practical mechanic, of 
strong common-sense, and yet with a vivid imagination, 
which threw a light upon every subject that he touched. 
It was deliglitful to see the perfect manner in which he 
had arranged all the details of the engine factory under 
his superintendence, and to observe the pride which he 
took in the accuracy of the work turned out by his* 
excellent machinery. It was a treat to see the magnificent 
and intricate iron castings produced there. 

As M. Eosine spoke English fluently, we had discussions 
on a vast variety of topics, not only relating to technical 
subjects, but on other matters relating to art and mechani- 
cal drawing. He was one of the few men I have met who 
had in perfection the happy accomplishment of sketching 
wi^A true artistic spirit any object that he desired to bring 
before you. His pencil far outstripped language in con- 
veying distinct ideas on constructive and material objects. 
The time that I spent in the •company of this most 
interesting man will ever remain vivid in my menioiy. It 
grieved me greatly to hear of his premature death about 
two years after the date of my visit. He must have been 
a sad loss to his deeply attached friends, ^ as well as to the 
nation whom he so faithfully served. 

On tny way to Toulon I passed through Bordeaux, and 
by Avignon to I^ismes. At the latter city I was delighted 
with the sight of the excpiisite Eoman temple, the Maison 
GarrSe, It is almost perfect. But the most interesting of 
the Eoman remains at Nismes is the magnificent Ami)lii- 


^ The only uiMii 1 ever met, to whom 1 might compare Jlosine, was 
my lamcTited friend Francis Humphries, engineer ol'tlie Great WTjstern 
Steamship Company, liotli were men of the same type, though Rosine 
was several octaves higher in the compass and vividness of liis intellect. 
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theatre. In viewing tliis grand specimen of architecture, 
as well as the old temj)les, catliedrals, and castles, I felt 
that wc moderns are comparative pigmies. Our architec- 
ture wants breadth, grandeur, sublimity. • 

It appears >-o me that one of the chief causes of the in- 
feriority and defects of Modern Architecture is, that our 
designers arc so anxious to display their taste in ornament- 
ation. They first design the exterior, and then fit into it 
the interior of their building. The piirj)ose of the building 
is thus regarded as a secondary consideration. Ii^ short, 
they vtilise orncment instead of aimmimting niiliiy — a total 
inversion, as it appears to me, of the fundamental principle 
which ought to govern all classes of architectural structures. 
Tliis is, unfortunately, too evident in most of our public 
buildings. See, for instance, our iicav Law Courts. 

One thing I was especially struck with at Nismes — the 
ease with which some thousands of people might issue, 
without hindrance, from the Amphitheatre. The wedge- 
shaped passages radiate from the centre, and, widening 
outwards, would facilitate the egress of an imraensAcrowd. 
Contrast this with the difficulty of getting out of any modern 
theatre or church in case of alarm or fire. Another thing 
is remarkable — the carg with which tlie huge blocks of 
rnagnesjan limestone^ have been selected. Some of the 
stone slal)s are eighteen feet long ; they roof over the 
corridors ; yet they still retain the marks of the Koman 
chisel. Every individual chip is as cris]) as on the day on 
which it was made ; even the delicate “ scribe ” marks, by 
^vhich th(? nnison some 1900 years ago lined out his work 
on the 1 docks of stone he was about to chip into its re- 
quired form, are still perfectly distinct. 

This wonderfully durable stone is of the same material 
as that employed by lithographers. Though magnesian, it 
is of a different quality from that empb)yed in building 
our Houses of Parliament. As this was cai’efully selected, 

^ I* iKiliove iJolomUc i.s the pi’oper geological tfinn. Tins fine 
material in tlii-s part of France, and has materially contributed 

,to the durability of the Roman mason work. 
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the latter was carelessly t^wselectcd. It was qiiarriod at 
random, in the most ignorant way ; some of it proved 
little better than chalk; and though all sorts of nostriuiis 
hiwe been tried, notliing will cure the radical defecL 
This, however, is a wide digression from my siibjoct oi 
the admirable mason work, and the womK^rful skill and 
forethought employed in erecting that superb aren^i and 
the other Eoman buildings at Nismes. 

I proceeded to Marseilles, where I had some business to 
transact witli Philip Taylor and Company, the engineering 
firm. *They were most kind and attentive to me while 
there, and greatly added to the enjoyment of my visit to 
that remarkable city. From Marseilles I ])roceeded to 
Toulon, the last of the marine dockyards I had to visit. 
There was no railway betweOn the places at that time, and 
it was accordingly necessary that I should drive {dong the 
usual road. In the course of my journey to Toulon I went 
through the Pass of Col d’Ollioulles. It was awfully im- 
pressive. The Pass appeared to consist of a mighty cleft 
b*^./ween two mountains ; the result of some convulsion of 
Nature. There was only room for the ca.i‘riag(i road to 
pass between the clifik The ruins of a Saracenic castle 
stood on the heights to guard the passag(\ It was cei*- 
tainly the most romantic scene Fliad over beheld. 

Looking down into the deep cleft* below m5, at the 
l)ottom of wliicli ran a turbulent stream, I saw the narrow 
road along which our carriage was to pass. And tluui 
suddenly I emerged in full sight of the Mediterraiu^an, with 
the ealrn blue heavens resting over the deep blue seji. 
There were ptilms, cactuses, and orange trees, mixed with 
olive groves. The fields were full of tulips and narcissuses, 
and the rocks by the roadside were covered with boxwood 
and lavender. Everything gave evidence of the sunny 
South. I had got a glimpse of the Mediterranean a few 
days before ; but now I saw it in its glory. 

I arrived in due time at Toulon. Tluj ton-n is not very 
striking in itself. It is surrounded by an amphitheatre of 
mountains of hard magnesian limestone. These arc almosT 



248 


LISTLESSNESS OF TOULON. 


CHAP. 


devoid of vegetation. Tliis it is which gives so arid an 
aspect to this part of the coast. Facing the soiitli, the 
sun^s rays, reflected from the bare surface of the rocks, 
place one at mid-day as if in the focus of a great burning 
mirror, and send every one in quest of shade. This in- 
tense temperature has its due cfifect upon the workers in 
the dockyard. I found the place far inferior to the otliers 
wliicli I had visited. The heat seemed to engender a sort 
of listlessiiess over the entire place. Tlie people seemed 
to be falling asleep. Though we complain of cold in our 
northern hemisphere, it is a great incentive to work. 
Even our east wind is an iiivigorator ; it braces us up, and 
strengthens our nerves and muscles. 

It is quite possible that the workmen of the Toulon 
dockyard might fire up and work with energy provided an 
occasion arose to call forth their dormant energy. But 
without the aid of an almost universal introduction of 
self-acting tools in this sleepy establishment, to break, 
with the busy hum of active working machinery, the s})ell 
of indolence that seemed to pervade it, there appeared 
to me no hope of anything like continuous and effec- 
tive industry or useful results. The docks looked like 
one vast knacker’s yard of broken-down obsolete 
ships and wretched old paraphernalia — unfortunately 
a characteristic of other establishments nearer home 
than Toulon. 

After transacting my business with the directing officers 
of this vast dockyard' I returned to Marseilles. There I 
found letters requiring me to proceed to Naples, in -order 
to complete some busin<'ss arrangements in that city. I 
was exceedingly rejoiced to have an opportunity of visiting 
the south of Italy. I set out at once. A fine new steamer 
of the Messageries Iinp6riales, the Ercolano, was ready to 
sail from the liarbour. I took my place on board. I 
found that the engines had been made by Maudsloy Sons 
and Field ; they were of their latest improved double- 
cylinder construction. When I went down into the 
engine-room I felt myself in a sense at home ; for the 
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style of the engines brought to iny mind many a pleasant 
remembrance of the days gone by. 

We steamed out of the harbour, and passed in suC' 
cc^ion the beautiful little islands which gem the bay of 
Marseilles. Amongst others, the isle of If, crowned by its 
castle, once a State prison, and the Chateau d’lf, immor- 
talised by Dumas. Then Pom6gne, Eaton eau, and ‘other 
islands. We were now on the deep blue Mediterranean, 
watching the gra-ceful curves of the coast as we steamed along. 
Soon a||ter, we came in sight of the snow-capped maritime 
Alps behind Nice. The evening was calm and clear, and 
a bright moon shone overhead. Next morning I awokd 
in the harbour of Genoa, with a splendid panoramic view 
of the city before me. 1 shall never forget the glorious 
sight of that clear bright morning as long as I live. 

As the steamer was to remain in the harbour until two 
o’clock next day, I landed w'ith the passengers and saw the 
wonders of the city. 1 felt as if I w^ere in a new world. 
On CN’ory side and all around me wm.re olyects of art lighted 
U]. oy glorious sunshine. The jiicturesque narrow streets, 
wdth the blue sky overhead and the bright sunshine light- 
ing up tlic beautiful architecture of the palatial houses, re- 
lieved by masses of clear shade, tpgetlicr wdth the pictur- 
esque dresses of the people, and the baskets of orai^ges and 
lemons wdtli the leaves on the boughs on wdiicli they had 
been born and reared, the brilliant greenery of tlie inner 
courts into Avhich you peeped while passing along the 
Sti-acla Nuova, literally a street of palaces, thixwv mo into a 
fervency of didight. Here, indeed, w'as architecture to be 
proud of — grand, imposing, and massive — chastely yet 
gloriously ornamented. There was nothing of the ginger- 
bread order here ! 

The plan of these palaces is admirable. They arc open 
to the street, so that all the inner arrangements may be 
seen. There is the court, surrounded by arcades, the 
arches of wdiich rest upon columns; the flights of niarble 
steps on each side, leading to the great hall or the 
principal apartments ; and inside the court, the pinl^ 
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da})hnes aiifl Tangerine orange trees, surrounded by 
greenery, with which the splendour of the inarl)le atl- 
mirably contrasts ; — the whole producing a magnificent 
effect. I remembered that Genoa la sitperha was oncf of 
my fatliei’s pc^, subjects when talking ^f jiis first visit to 
Italy ; and now I could confirni ail that he had said about 
the splendour of its palaces. 

I do not know of anytlung more deliglitful tliaii to 
grope one’s way through a foreign city, especially such a 
city as Genoa, and come unexpectedly upon some building 
that one has heard of — that has dimly lived in the mind like 
ft dream — and now to see it realised in fact. It suddenly 
starts into life, as it were, surrounded by its natural associa- 
tions. I hate your professional guides and their constant 
chatter. Much better to come with a mind prepared with 
some history to fall back upon, and thus be enaliled to 
compare the present with the past, the living with the dead. 

1 climbed up some of tlie lulls surrounding Genoa — for 
it is a city of ups and downs. I wandered about the 
terraced palaces surrounded by orange groves, and sur- 
veyed the fortified licights by which the jdace is sur- 
rounded. What exquisite bits of scenery there were to 
sketch ; Avhat a rich cornjjination of nature and art ! And 
what a ^ world of colour, with the clear blue sea in the 
distance ! Altogefher, that one day at Genoa — thougli 
l)ut a succession of glimpses — formed a bright spot in 
my life, tliat neither time nor distance can dim or tarnish. 

I returned to theli irbour two hours before the steamer 
was to leave. To commemorate my visit, I mounted the 
top of the paddle-l)ox, took out my sk(3tch Book, and made 
a panoramic view of Genoa as seen from the harbour. I 
did it in pencil at the time, and afterwards filled it up 
with ink. WJien the pages of the sketch book liad been 
joined together the panoramic view extended to about 
eiglit feet long. Tlie accuracy of the detail, as well as the 
speect. witli which tlu^ drawing was done, were perhaps 
, rather creditable to the di’auglitsrnan — at least so my 
artistic friends were pleased to tell me. Indeed, many 
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years after, a friend at court df‘.sired to submit it to tlio 
liigliest Lady in tlic land, and, being herself an artist, 
expressed herself as higlily gratified with the performance. 

•I'lie next station the steamer touched at was LegliOi n. 
As the vessel waa not to start until next day, there was 
sufficient time for me to run up to Pisa. There 1 spent a 
delightful day, principally in wandering about that glorious 
group of buildings situated 
so near to each other — tlio 
Cathcd];al, the Bviptistery, the 
Camjio Santo, and the Cam- 
pan ih^ or Ijoaning Tower 
What interested me most at 
the Cathedral was the two 
bronze lamps sus})cnded at 
the end of the nave, whicli 
suggested to the mind of 
Galileo the invention of the 
pendulum. Thousands had 
seen the lamiis swinging be- 
fore tliein, but he alone v'ould 
hnow “ tlie reason why.” 

The one swung at a dlfrercut 
1‘ate as compared with tlu‘ 
other, being the result of the 
chains being bung of different 
lengths. Hence Galileo’s dis- 
covery of the 2^nni'\pJc or L(nv 
of tlie’rendulinn. This paved 
the way for Newton’s law of 

l .V .\U'Mv ON OUAUD. 

gravitation — one ot the grana- 
est laws of the universe. 

Some of tlic finest works of Andrea del Sarto, son of 
the Tailor, are found luu’c. Indeed, the works of that great 
]>aintcr are little known out of Pisa and Floren(?e. I was 
iiductant to tear myself away from I’isa. ; but* the 
Ercolauo could not wait, and I was back in good time,f 
and soon under weigh. 
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The next j>ort we touched at was Civita Yecchia, one 
of tlie most dreary places that can be imagined, though 
at one time an Etruscan cit}", and afterwards tlie port of 
Trajan. I did not land, as there were some difficulties'* in 



jJi.sTANT vn:\v oir vi;suvn;.s. 


the way of jnssports. We steamed on ; and next morning 
wlien 1 awoke we were ]>assii]g tlie coa.st of Ischia. 
could scarcely see the island, for a thick mist had over- 
spreju^the sea. Naples was still hidden from our siglit, 
but over the mist I could observe the summit of Vesuvius 
vomiting forth dense clouds of white smoke. The black 
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summit of the crater appeared floating in the clear blue 
sky. But the heat of the sun shortly warmed the mist, 
and it floated away like a curtain. 

• A gi*and panorama then lay before us. Naples looked 
bright and magnificent under the sunlighti The sea was 
so smooth that the buildings and towers and convents and 
spires were reflected in the water. On our left lay the 
Bay of Baiie, with its castles and temples and baths, dating 
from the days of the Koinan Republic. To the right lay 
Castcliamare, Sorrento, and the island of Capri. But the 
most prominent object was Vesuvius in front, with its 
expanding cloud of wliite smoke over the landscape. 

On landing, I took up my quarters at the Hotel 
Victoria. I sallied forth to take my first hasty view of 
the Chiaia, the streets, and the priiici[)al buildings. But, 
in accordance with my motto of “ l)uty first, pleasure 
second^ I proceeded to attend to the business respecting 
wliich 1 had visited Naples. That, however, was soon 
disposed of. In a few days 1 was able to attend to plea- 
sure. I made my way to the Museo Borl)onico, now 
called the National Museum. I found it a rich mine of 
])recious treasures, consisting of Greek, kltruscan, and 
Ivoman antiquities of every description. Not the least 
int(‘resting part of the Museum is the collection of, marbles, 
pictures, and articles of daily use, dug from the ruins of 
tlie buried c.ity of Pom[)eii. Every spare hour that I 
could command was occupi(‘d in visiting and revisiting 
this wonderful Museum. 

Herculaneum and Pompeii were also visited, but, more 
til an all, the crater of Vesuvius. During my visit the 
mountain was in its normal state. 1 mounted tlie volcanic 
ashes with which it is strewn, and got to the top. There 
I could look down into the pit from which the clouds of 
steam are vomited forth. I went down to the very edge 
of the crater-, stood close to its mouth, and watched the 
interinittcnt up rushing of the Masts of vapour aiad sul- 
phureous gases. To keep clear of those I stood to tha 
windward side, and was thus out of harm’s Avay. 
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What struck me most was the wonderfully brilliant 
colours of the rugged lava rocks forming the precipitous 
cliffs of the interior walls of the crater. These brilliant 
colours were the result of the sublimation and condensation 
on their surface's of the combinations of sulphur and chloride 
of iron, quite as bright as if they had been painted with 
bright red, chrome, and all the most brilliant tints. 
Columns of all manner of chemical vapours ascended from 
the clefts and deep cracks, at the 1)()tt()ni of which I 
clearly saw the bright hot lava. 

I rolled as big a mass of cool lava as I could to the 
cvlge of the crater and heaved it down ; but I heard no 
sound. Doubtless the depth was vast, or it might probably 
ha\’e hillen into the molten lava, and thus made no noise. 
On leaving this horrible pit edge, I tied the cai'd of the 
Bridgewater Foundry to a bit of lava and threw it in, as 
token of respectful civility to Vulcan, the head of our craft. 

I had considerably more difficulty in clambering up to 
the top edge of the crater than I had in coming down. 
Once or twice, indeed, J was half choked by the swirls of 
sulphureous and muriatic acid vapour that environed mo 
l)efore I could reach the upper edge. I sat dowm in a nook, 
though it w^as a very hot pne, and made a sketch or tAvo of 
the appe^irance of the crater. But I feel that it is (juitc 
beyond my poAver either l)y pen or ]>encil, to convey an 
idea of the w^eird unearthly aspect Avhicli the funnel-shaped 
crater of YesuAuus presented at that time. An eruption of 
unusual violence had ccc aired shortly before I suav it. 
Great rounded blocks of lava had been throAvn high into 
the air again and again, and had fallen tack into the 
terrible focus of volcanic violence. Vast portions of the 
rugged and precipitous sides of the crater liad fallen in, 
and Avere left in a state of the Avildest confusion. When 1 
visited the place the eruj>tion had comparatively subsided. 
The throat of the crater was a rugged oi)eriing of more than 
forty ieet diameter, leading down to — Where 1 Echo 
answers, “Where?” 

And yet there is no doubt but that the great mass of 
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materials whicli lay around me as I made my sketches, 
had been shot up from inconceivable depths beneath the 
solid crust of the earth. There still remains an enonnous 
mfiss of molten materials that has been shut up beneath 
that crust since .the surface of the glol^e assumed its 
present condition. The mineral matter that formed the 
glol)e had convei^ged towards its centre of gravity, and the 
arrestimnit of the momentum of the coalescing particles 
resulted in intense lu^at. Hence the molten condition of 
the glybe in its primitive state. The molten lava of vol- 
canoes is the survival of that original cosinical heat. 

This h(‘at has played a great part in the physical 
history of the globe. Volcanic action has been, as it were, 
the universal plough ! It has given us mountains, hills, 
and valleys. It has given us picturesque scenery, gorges, 
precipices, waterfalls. The upheaving agent has displayed 
the mineral treasures of the earth, and enabled man, by 
intelligent industry, to use them as mines of material 
blessings. This is indeed a great and sublime subject. 

I bad remained near the mouth of the crater for about 
five liours. Evening was approaching. My drawings were 
tin i shed, and I prepared to leave. My descent from the 
summit of the crater edge was comparatively rapid, though 
every footstep went down some fifteen inches tlirpugh the 
volcanic ashes. I descended by the eastern side, and was 
soon at the T>ase of the great cone. I made my way by 
tortuous walking round tlie erupted masses of lava, and 
also by portions of the lava streams, *w hi cl i, on losing tlieir 
origiifal fluidity, had become piled up and contorted into 
gigantic masses. 

At the extreme edges of the flow, where the lava had 
become viscid, these folds and contortions were very remaik- 
ahle. They were piled fold over fold. — the result of the 
mighty pressure from behind. It was sad to see so many 
olive gardens burnt and destroyed ; the trees were as black 
as charcoal. It is singular to see the numbers of grange 
and olive growers who clioose to live so near to the “ fiery 
element,” But the heat presses forward the growth of 
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vegetation. To be there is like living in a hothouse ; and 
the soil is extraordinarily fertile. Hence the number of 
vineyards quite close to the base of Vesuvius, Tlie culti- 
vators endeavour to enclose their gardens with hard masses 
of lava, so as ^o turn off the flow of the, molten streams in 
other directions ; but the lava bursts through the walls 
again and again, and the gardens are often utterly burnt 
up and ruined. Almost every field at the base of Vesuvius 
contains a neat little oratory, with a statue of tlie Virgin 
and Child, to which the cultivators repair in times of peril 
and calamity. But chapel, statue, and gardens are alike 
3 \vept away by the tremendous descent of the molten lava. 

As the niglit was growing dark, I made my way from 
these riskful farms to Rosina, a little village on the way 
back to Naples. As I had had nothing to oat or drink 
during this thirst-producing journey, I went into a wine 
shop and asked for some refreshment. The wine shop was 
a sort of vault, with a door like that of a coach-house, but 
with a bench and narrow table. The good woman brought 
me a great green glass bottle like a vitriol caiboy ! It 
contained more than six gallons of wine, and she left me 
with a big glass to satisfy my wants. Tlie wine was the 
veritable Laehryma Chrisii — a delightful light claret — for 
producing which the vineyards at the base of Vesuvius are 
famous. After some most glorious swigs from tins generous 
and jovial carboy, accompanied with some delightful fresh- 
made bread, I felt myself up to anything. After Avasliing 
down the dust that T ha<t swallowed during the day, I 
settled with my liberal huidlady (indeed she was mightily 
pleased with only tenpence), and started for* Naples. 

I had still an eight-mile walk before me, but that was 
nothing to iny vigorous powers at that time. The moon 
had risen during my stay in the wine house, and it slione 
with a bright clear light. After a few miles’ walkijig 1 
felt a little tired, for the day’s exercise liad been rather 
toilsojue. A fine carriage passed me on the road with a 
most tempting platform behind. I hailed the driver, and 
was allowed to mount. I was soon bowling along the lava- 
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paved road, and in a short time I arrived at Naples. T 
made another excursion to the crater of Vesuvius before 1 
left, as well as visits to Herculaneum and Pompeii, which 
oxc«edingly interested me. But these I need not attempt 
to relate. I refer, my readers to Murray Guide Boolc.^ 
where both are admirably described. 

After completing my business affairs at Naples, and 
sowing the seeds of several orders, wliich afterwards bore 
substantial results, I left the city by the same line of 
steamers. I passed again Civita Vecchia, Leghorn, Genoa, 
and Marseilles. On passing through the South of France I 
visited the works of several of our employers, and carried, 
back with me many orders. It was when at Creuzot that 
I saw the child of my brain, the steam hammer, in 
full and efficient work. But this 1 have referred to in a 
previous chapter. 


s 



CHAPTER XV. 

STEAM HAMMER PILE-DRIVER. 

In 1840 I furnished Sir Edward Parry with a drawing of 
my steam hammer, in tlie hope that 1 might induce him to 
recommend its adoption in the Royal Dockyards. Sir 
Pklward was at that time tlie head director of the steam 
marine of England. That was after the eelebrity lie had 
acquired through his Arctic voyages. I was of opinion 
that the hammer miglit prove exceedingly useful in forging 
anchors and large iron work in those great establishments. 
Sir Edward appeared to be much struck with the simplicity 
and probable efficiency of the invention. But the Admiralty 
Board were very averse to introducing new methods of 
manufacturing into the dockyards. Accordingly, my in- 
terview with Sir Edward Parry, notwithstanding his good 
opinion, proved fruitless. 

Time pas.=?ed by. I liad furnisiied steam hammers to 
the principal found: I ^s in England. 1 had sent them 
abroad, even to RuK‘^ia. At length it became known to 
the Lords of the Admiralty that a new power in* forging 
had been introduced. This was in 1843,*three years after 
I had submitted my de.sigu to Sir Edward Parry. The 
lesult was that my Lords appointed a deputation of in- 
telligent officers to visit my foundry at Patricroft to see 
the new invention. It consisted of Captain Denison 
(brother of the late Speaker), and Captain Burgman, 
Pendent Engineer at Devonport Dockyard. They were 
well able to understand tlie powerful agency of the steam 
liammer for marine forge work. I gave them every oppor- 
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tunity for observing its action. They were much pleased, 
and I may add astoni.shed, at its range, power, and 
docility. 

Besides showing them my own steam hammer, I took 
the deputation to the extensive works of Mtssrs. Rushton 
and Eckersley, where they saw one of my five-ton hammer- 
block steam hammers in full action. It was hammering 
out some wrought-iron forgings of tlie largest class, as well 
as working upon smaller forgings. By exhibiting the wide 
range ofjiower of the steam hammer, these gentlemen were 
entirely satisfied of its fitness for all classes of forgings for 
the naval service. They reported to tlie Admiralty accord-* 
ingly, and in a few diys we received an official letter, with 
an order for r- ste^'an hammer having a 50 cwt. hamrner- 
biock, .ogether with the appropriate boiler, crane, and 
forge furnace, so as to equip a complete forge shop at 
Devonport Dockyard. This was my first order from the 
Government for a steam hammer. 

When everything was ready, I set out for Devonport to 
see tbfi hammer and the other portions of the machinery 
carefully erected. In about a fortnight it was ready for its 
first stroke. As good luck would have it, the Lords of the 
Admiralty were making their annivil visit of inspection to 
the dockyard that day. They arrived too late in the after- 
noon for a general inspection of the establishment ; but 
they asked the superintending admiral if there w\as any- 
thing of importance which they inight^see before the day 
closed. The admiral told them that the most interesting 
novelty' in the jdockyard was the starting of Nasmyth’s 
steam hammer. “ Very well,” they said, “ let ns go and 
see that.” 

I was there, with the two mechanics I had brought with 
me from Patricroft to erect the steam hammer. I took 
share and share alike in the work. The Lords were intro- 
duced to me, and I proceeded to show them tlie hammer. 

I passed it through its paces. I made it break an eggshell 
in a Avinc -glass without injuring the glass. It Avas as 
neatly eff’ected by the tAvo-and-a-half ton hammer as if it . 
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had been done by an egg-spoon. Then I had a great mass 
of white-hot iron swung out of the furnace by a crane and 
placed upon the anvil block. Down came the hammer on 
it with ponderous blows. My Lords scattered to the 
extremities of the workshop, for the splashes and sparks 
of hot metal flew about. I went on with the hurtling 
blows of the hammer, and kneaded the mass of iron as if 
it liad been clay into its devised forms. 

After finisliing off the forging, my Lords gathered 
round the hammer again, when I explained to them the 
rationale of its working, and the details of its construction. 
They were greatly interested, especially Mr. Sidney Herbert 
(afterwards Lord Herbert of Lea), then Secretary to the 
Admiralty, and Sir George Cockburn, a fine specimen of 
the old admiral. Indeed, all the members of the Board 
wei’ii more or less remarkable men. They honoured me 
with their careful attention, and expressed their admiration 
at tlie hammer’s wonderful range of power and delicacy 
of touch, in this hew application of tlie force of steam. 

The afternoon was a most important one for me in more 
ways than one, although I cannot venture to trouble my 
readers with the details. It was followed, however, l>y an 
order to sup[)Iy all tlie Royal Dockyard forge departments 
with :i^conii)lete equipment of steam hammers, and all the 
requisite accessories. These were supplied in due time, 
and gave in every case the highest satisfaction. The forg- 
ings were found to be greatly better, and almost absurdly 
chea})er tlinn tho.se *d;»ne by the old bit by bit building-up 
process. The danger of flaws was entirely done away with ; 
and, in the case of anchors, this was a consideration of 
iif(5 and death to the seamen, who depend for their safety 
upon the soundmiss of the forgings. 

Besides my introduction to that admirable man, Mi*. 
Sidney Herbert, I had the happiness of being introduced 
to Captain Biandreth, Director of Naval Woiks. Th(^ 
wliqle of the buihlings on shore, including i\w. dockyards, 
, were under hi.s control. One of the most important affairs 
^ that th(^ Lords of the Admiralty liad to attend to on their 
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visit to Dcvonport was to coiicliKle the contract for con- 
structing tlio great docks at Keyliani. This was a large 
extension of the Dcvonport Docks, intended for the accorn 
movhation of the great steamships of the Hoyal Navy, as 
well as for an increase of the graving docks ^nd workshops 
for their repair. An immense portion of the shore of the 
l lanioaze had to be walled in so as to exclude the tide and 
enable the space to be utilised for the above purposes. To 
effect this a vast amount of pile-driving was rendered 
necessai^, in order to form a firm foundation for the great 
outer dock wall, about a mile and a quarter in length. 

Messrs. T>aker and Sons were the contractors for thia 
work. They were present at the first start qf my steam 
hammer at Dcvonport. They were, like the others, much 
impressed by its vast power and manageableness. They 
had an interview with me as to its applicability for driving 
piles for the immense dock, this being an important part 
fd* their contract. Happily, I had already given some 
attention to this application of the powers of the steam 
liarnmer. In fact, 1 had secured a patent for it. 1 had 
the drawings for the steam hammer pile-driving machine 
Avith me. 1 submitted them to Mr. Baker, and he saw its 
importance in a moment. “That,” he said, “is the very 
thing that I Avant to enable iiie ^o complete my contract 
satisfactorily.” Thousands of enormous piles had to be 
driven doAvn into the deep silt of the shore ; and to have 
driven them down by the old system of pile-driving Avouhl 
have occupied a long time, and wouki also have been very 
expensfive. 

The drawiifgs were of course submitted to Captain 
Brandretli. He Avas delighted with my design. The 
steam pile-driver would be, in his opinion, the prime agent 
for effecting the commencement of the great Avork origin- 
ated }>y himself. At first the feat of* damming out such a 
high tide as that of the Ilamoaze seemed very doubtful, 
because the stiff slate silt Avas a treacherous and di^icult 
material to penetrate. But now, he thought, the driving 
would be rendered comparatively easy. With Captain 
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Braiulre til’s consent the contractors ordered of me two of 
my steam hammer pile-drivers. They were to be capable 
of driving 1 8-inch square piles of 7 0 feet in length into the 
silt of the Hamoaze. * 

This first o'^der for my pile-driver w?s a source of great 
pleasure to me. I had long contemplated this application 
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of the ))ower of the steam hammer. The machine had 
long been in full action in my ‘^mind’s eye,” and now I 
was to see it in actual reality. I wrote down to my 
partner by that night’s post informing him of the happy 
circu’nstance. The order was for two grand steam hammer 
pile-drivers, each with four- ton hammer- blocks. The 
wrought iron guide case and the steam cylinder were to 
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weigh in all seven tons. All this weight was to rest on 
the shoulders of the pile. The blows were to be about 
eighty in the minute. This, I thought, would prove 
thoroughly effective in rapidly driving the piles down 
into the eartli. 

I have said that the steam pile-driver was in my mind's 
eye long before I saw it in action. It is one of the most 
delightful results of the possession of the constructive 
faculty, that one can build up in the mind mechanical 
structures and set them to work in imagination, and ob- 
serve beforehand the various details performing their 
respective functions, as if they were in absolute material 
form and action. Unless this happy faciijjy exists ah 
initio in the brain of the mechanical engineer, he will have 
a hard and disappointing life before him. It is the early 
cultivation of the imagination which gives the right flexi- 
bility to the thinking faculties. Thus business, commerce, 
and mechanics are all the better for a little healthy imagi- 
nation. 

So soon as I had returned home, I set to work and 
prepared the working drawings of the steam pile-drivers. 
They were soon completed, conveyed to Devonport, and 
erected on the spot where they were to be used. They 
were ready on the 3d of July 1845. Some preliminary 
pile-driving had been done in the usual way, in "order to 
make a stage or elevated way for my pile-driver to travel 
along the space where the permanent piles were to be 
driven. I arranged my machines so Chat they might travel 
by thtur own locomotive powers along the whole length of 
the coflPer dam, and also that they should hoist up the 
great logs of Baltic timber which formed the piles into 
their proper places before being driven. 

The entire apparatus of the machine was erected on a 
strong timber platform, and was placed on wheels, so that 
it might move along the rails laid down upon the timber 
way. The same boiler that supplied the steam hammer 
part of tlie apparatus served to work the small steam-engine^ 
fixed to the platform for its locomotion, and also to perform 



die duty of rearing the next jiile which had to he drive'i'P 
Ihe steam was conveyed to the hammer cylinder hy the 
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jointed pipe seen in the annexed engraving. The pipe 
accommodated its(df to any elevation or descent of the 
hammer. Tlie whole weight of the cylinder, hammer-hlock, 
an A guide box, supported by the shoulders of the pile, 
amounting to sev( 4 n tons in all, rested upoi^ tlie shoulders 
of the pile as a “persuader;” and the eighty blows per 
minute of tln^ four-ton hammer came down with tremend- 
ous energy upon the top of the pile head.^ No soil, that 
piles could penetrate, could re.sist such effective agencies. 

There was a gieat deal of curiosity in the dockyard 
as to tfie action of the new inacliine. The pile-driving 
machine-men gave me a good-natured challenge to vie with 
them in driving down a pile. They adop^d the old 
method, while I adopted the new one. The resident 
managers sought out two great pile logs of equal size and 
lengtli — 70 feet long and 18 inches square. • At a given 
signal we started together. I let in the steam, and the 
hammer at once began to work. The four-ton block 
showered down blows at the rate of eighty a minute ; and 
in the course four and a half minutes my ]>ile was driven 
down to the required depth. The men working at the 

^ ExI'LA NATION Oli’ TITE DIAGRAM OF THE STEAM Pi EK-DuI VKK. 

The cliicf Iralure of novelty of this iiiachnic consists in the 

cin]>loyinent of the direct action of the Steam Hammer as tiic blow- 
giving agent, and also in the manner in which the dead weight of the 
entire apparatus, consisting of the liainmer-block (\ the steam cylinder 
A, and its guide-case P>, is employed to importantly aid the effect of 
the rapid and energetic blows of the steam hcgnmcr. ^rhose ponderous 
parts rest on the slioulders of the pile II all the while it is being driven, 
the pile.in this respect being the only support of the ajvpaiatus A 13 C. 
So that, besides tkc eighty blows per minute that the four- ton steam 
hammer energetically deals out to the head of the pile I’rom a four foot 
fall, the dead weight of the a])paratus constantly acts as a most effect- 
ive “ prcdis])oser ” to the sinking of the pile into the ground; the 
hoisting chain D being let slack the while, so as to allow A 13 C to 
“follow down "the ]»ilo It, while the eighty blows per minute are 
incessantly showered on its head. T'he upward stroke of the ])iston, 
with its attached hammer-block C, is arrested at the pioper height 
not only by allowing the steam that raised it to escape, luit as soon as 
the piston passes the escape holes X X, the confined air aboke tlie 
])iston at 0 rebounds, and so aids most effectively in increasing the , 
energy of the fall of the hammer-block C on the jiile head. 
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ordinary machine had only begun to drive. It took them 
upwards of twelve hours to complete the driving of their 
pile ! 

Such a saving of time in the performance of similar 
work — by ste^m verms manual labour-r-had never before 
been witnessed. The energetic action of the steam hammer, 
sitting on the shoulders of the pile high up aloft, and 
following it suddenly down, the rapidly hammered blows 
keeping time with tlie flashing out of the waste steam at 
the end of each stroke, was indeed a remarkabje sight. 
When my pile was driven, the hammer-block and guide 
case were speedily re-hoisted by the small tuigine that did 
all the labj^uriiig and locomotive work of the machine ; 
the steam hammer portion of which was then lowered on 
to the shoulders of the next pile in succession. Again it 
set to work. At this the spectators, crowding about in 
boats, pronounced their approval in the usual British style 
of “ three cheers ! ” My new pile-driver was thus acknow- 
ledged as another triumphant proof of the power of steam. 

The whole of the piles for this great work were speedily 
driven in. The wall was constructed, and the docks were 
completed in an unusually short time. The success of my 
pile-driver was followed by numerous orders. It was used 
for driving the immense piles required for the High Level 
Bridge at Newcastle, the great Border Bridge at Berwick- 
upon-Tweed, the Docks at Tynemouth, the Docks at 
Birkenhead, the Docks at Grimsby, the new Westminster 
Bridge, the great bridge at Kief in Eussia, the bridge at 
Petersburg, tlie forts at Cronstadt, the Embarrage’of the 
Nile, at Yokohama in Japan, and at other places. It 
enabled a solid foundation to be laid for the enormous 
superstructures erected over them, and thus contributed 
to the permanence of many important undertakings. 

The mechanical principles on which the efficiency of the 
steam pile-driver chiefly depends are as simple as I believe 
they are entirely novel and original. The shoulder of the 
pile acts as the sole supporter of the ponderous mass of the 
hammer-block, cylinder, and guide-box. This heavy weight 
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acts as a predisposing agency to force the pile down, wdiilo 
the momentum given by the repeated fall of the hammer, at 
eighty blows the minute, brings the constant dead weight 
init) full action. I am not aware of any other machine in 
which such a combination of mechanical forces is employed. 

Another very effective detail consisted in employing the 
waste steam in the upper part of the cylinder for the 
purpose of acting as a buffer to resist any undue length of 
the upward stroke of the piston. Btft for this the cylinder 
covers jnight have been knocked off. The elastic buffer 
of waste steam also acted as a help to the downward blow 
of the hammer-block. The simplicity and effectiveness of 
these arrangements form — if I may be allowed to say so 
— a happy illustration of my “ Definition of Engineering,” 
the application of common sense in the use of materials. 

The folding-up steam pipe with which the steam was 
conveyed from the boiler to the cylinder at all heights, and 
the way in which the folding joints accommodated them- 
selves to the varying height of the cylinder, was another of 
my happy thoughts. In fact, this invention, like most others, 
was the result of a succession of happy thoughts. The 
machine in its entirety was the result of a number of 
common-sense contrivances, such as I generally delight in. 
At all events, this most effective and novel machine was a 
special favourite with me. 

I may mention, before concluding this branch of my 
subject, that pile-driving had before been conducted on w'hat 
I might term the artillery or cannon-ball principle. A 
small mass of iron was drawn slowly up, and suddenly let 
down on the head of the pile at a high velocity. This was 
destructive^ not impulsive action. Sometimes the pile was 
shivered into splinters, without driving it into the soil ; in 
many cases the head of the pile was shattered into matches, 
and this in spite of a hoop of iron about it to keep the layers 
of wood together. Yet the whole was soon beat into a sort 
of brush. Indeed, a great portion of the men’s tiii^ was 
consumed in reheading” the piles. On the contrary, 1, 
employed great mass and moderate velocity. The fall of 
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the steam liainmc3r-l)lock was only three or four feet, but 
it went on at eighty blows the minute, and the soil into 
which the pile was driven never liad time to grip or thrust 
it up — an impediment well known to ordinary pile-driv«jrs. 
At tlie end of tlie driving by my steam hammer, the top 
of the pile was always found neat and smooth, indeed more 
so than when the driving began. 

I may again revert to my interview with the Lords of 
the Admiralty on the' occasion of my first meeting them at 
Devonport. I was residing at the hotel where tliey usually 
took up their quarters while making their annual visitation 
of tlie dockyard. 1 was honoured with an invitation to 
confer witl> Sir George Cockburn, Mr. Sidney Herbert, and 
Captain Brandreth on a subject of considerable importance; 
namely, tlie///m’my of chain cables and anchors required for 
the Koyal Navy. The question was mooted as to whether 
or not some permanent injury was done to both by the test 
strains to which they were submitted before being put on 
board shij). This was a subject of vital im})ortance. The 
members of the Board requested me to .act as one of a 
committee to inquire into the subject. I felt much gratified 
by the invitation and gladly accepted it. 

On discussing the subject with tliese gentlemen tliat 
evening, I found that Sir George Cockburn entertained an 
ingenious theory in support of liis a])preliensions as the 
effect of “ over-proof " straining of cables and anchors. It 
was til at they were originally in the condition of a strong 
man who hud to lift .:<*ine heavy weight, requiring him to 
exert his muscular strength to the utmost ; and, altliough lie 
migiit perform the feat, it was at the cost of a p(*rmanent 
injury, and that he might never be able to lift the same 
weiglit again. This, however true it might be witli regard 
to fle.sli and bone structures, Avas scarcely true with respect 
to mechanical agencies. 1 projiosed a sim|)le experinnmt 
Avith chain cables, Avhich, it occurred to me, Avould shoAV 
quite a differeni result — namely, that the capalulity of resist- 
ing the severest proof-strain Avould rise rather than fall at 
each successive i)roof of the same chain cable. 
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To test tlie correctness of my supposition, we had a first- 
class chain calde put into the proof machine, and sul)jected 
it to such a strain as to break it again and again, until at 
lasff it was divided almost into single links. As I ox}>ected, 
the proof or breaking strain kept rising arif^ rising as each 
successive remaining poftioii of the cable was torn asunder, 
thus showing that no injury to the noiural tenacity of fhe 
chain had resulted from the increased proofs to which it 
had been subjected, and that the last broken links had been 
much ny^re resisting than the first. Tlie same class of de- 
monstrative experiments was made with anchors, and other 
wrought-iron work used in the service. The Admiraltv 
officers were much gratified with the result, a^’cmoving a 
groundless but very natural apprehension, heightened, no 
doubt, by the suggcjstions that had been made to the 
Admiralty, that their standard proof strain was not only 
too high in itself, but produced jf^errnanent damage to what 
at the outset was of the toughest iron. My system of cm- 
imned proof-straining was, in fact, another exemplification 
of the ‘‘ Survival of the Fittest ” ! 

A very interesting truth came out in the course of our 
ex|)ei‘iments. It was that the chief cause of failure in the 
links of chain cables arose, not so much from their want of 
tenacity, or from the quality of Ihc iron, but frojii some 
defective welding in the making of the links. To got at this 
truth, many excellent cables as received from the contractors, 
as w^ell as veteran ones that had held great ships ritling 
at anchor in terrible gales, were pulled asunder link by 
link by an inttuitiorial destructive strain by the proving 
machine. An *exact account was taken of the nature of the 
fracture of each. The result was that in eight cases out of 
ten, the fracture was found to result from a defectively 
welded part of the chain-link. Tlie practically trained eye 
could see the scoria which indicates the defective welding. 
Though long unseen, it was betrayed at once wdien, the link 
was torn 0|)en by the proof strain. 

My services on this committee proved a source of great 
enjoyment to me. I had frequent occasion to visit the 
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dockyards and workshops, accompanied by Captain Brand- 
reth, surveyor -general of the Admiralty landworks, Mr, 
Thomas Lloyd, engineer-in-chief of the Admiralty, and 
Mr. Jeremiah Owen, chief of the metal material required? in 
the equipment pf the navy I was requei;ted to suggest any 
improvement in the workshops that I thought would add 
to The efficiency of the deijartment; and I trust that my 
recommendations proved of practical good to the service. 
At the same time, I Ifhve reason to know that many of the 
recommendations of the committee, though cordial lyjick no w- 
ledged by the higher powers, were by a sort of passive 
i^sistance practical!}^ shelved. 

I was n^ch amused, when I first went to Devonport 
dockyard, to notice the punctilious observance of forms and 
ceremonies with respect to the various positions of official.s 
— from the arlmiral-superintendent down the official grades 
of dignity, to the foremen of departments, and so on. I did 
not care for all this panjandrum of punctiliousness, but was, 
I hope, civil and chatty with everybody. I had a good 
word for the man a.s well as for the foreman. I received 
some kind and good-natured hints as to the relative official 
superiority that prevailed in the departments, and made out 
a scale or list of the various strata accordingly. This gamut 
of eminence was of use to* me in my dealings with dockyard 
officials. I \vas enabled to mind my p’s and q’s in com- 
municating witli theip. 

The first Sunday that I spent at Devonf)ort I went to 
the dockyard church* — the church a[>pointed f«r officials 
and men employed by the Government. The seatis were 
appointed in the order of rank, employments, and rate of 
pay. The rows of seats^were all marked with the class of 
employers that were expected to sit in them. Labourers 
were near the door. The others wore in successive rows 
forward, until the pew of the “ Admiral Superintendent,” 
next the Altar rails, was reached, 1 took my seat among 
the ‘‘artificers,” being of that order. On coming out of 
church the master-attendant, next in dignity to the admiral 
superintendent, came up to me to say liow distressed lit^ 
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was to see me “ among the artificers/' and begged me in 
future to use Ins seat. No doubt this was kindly intended, 
and I thanked liim for his courtesy. Nevertheless I kept 
to tny class of artificers. 1 did not like the breest o* tlie 
laft ” ^ juinciple. No doubt the love of distinction, within 
reasonable limits, is a great social prime mover; i>ut at 
Devonport, with the splitting up into ranks, even amongst 
workmen, I found it simply amusing, especially when in- 
troduced into a church. 

1 afterwards met with several veterans in the service of 
the Admiralty, who are well served by sucli experienced 
and well-selected men. It is the schemers and the satel- 
lites wlio haunt the contractors that are tl^ vermin of 
dockyards. 1 gave them all a very wide berth. But 
worst of all are the men who get their employment through 
|)arliamentary influence. They are a detestabW set. They 
always have some “grievance” to pester people about. I 
hoj)e things are better now. 

1 may iuld, with respect to the steam hammer pile- 
driving machines, that I received an order for two of them 
from Mohammed Ali, the Pasha of Egypt. These were 
required for driving the piles in that great work — the 
barrage of the Nile near Cairo. The good services of 
these machines so j)leased the Paftha that he requested us 
to receive three selected Arab men into our worts. Ho 
asked tliat they should have the opportunity of observing 
the machinery processes and the system of management of 
an English engineering factory. The object of the Paslia 
was that the men slioiild return to Eg\pt and there 
e.stablish an eifgine manufactory, so as to render him in a 
measure independent of foreign help. 1|V British work- 
men, when imported into Egypt, had a great tendency to 

* “Tlie l)rei‘St o’ the lafl’* is the seat of dignity. Tlie best places 

in churches are oocuincd by “superior” people. In Scotlaiui tlie chief 
)ijen - tlie Provosts, Hailies, and Councillors— have a s»'at appropriated 
to them in the front part of the gallerv generally opfiosito the minister. 
That is fhr hrerst 0 ^ tJt4* laff.** The same principle pervades society 
generally. 
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degenerate Avlien removed from the wholesome stimulus to 
exertion in cornpotition with their fellows. 

Aly firm had no ohjectiou to the introduction of the 
Arab workmen. Accordingly, one <lay we receivi'd a vi.sit 
from an excellpnt Egy[jtian oflicer, Kdini Hey, accompanied 
by his secretary Riisiidi Effendi, who spoke English fluently. 
He thus made our interview with the Boy easy and agree- 
able. He conveyed to ii.s, in the most courteous manner, 
the wishes of the Pa.sha ; and the three workmen were at 
once received. Every op[)ortunity was given them to 
observe and understand the works going forward. They 
were intelligent-looking young men, about twt*nty-fivc years 
of age. Qjce of tliem was e.specially bright looking, (juick 
in the expression of his eye.s, and active in his manner. 
His name was Attilfi Lalli ; the names of tlie others 1 
forget. 

Tliese young men were placed under charge of the fore- 
men of the de|»aT‘tments that eacli fancied to be most to 
his taste. Affiffi was [)]aced in tlic fitting dej>artmeMt, in 
which .skilful manipulation was requii*e(]. He* exhibited 
remarkable aptitude, and was soon al>le to hold his own 
alongside of our 1)est workmen. Anotlitu' was set to the 
turning department, and did fairly well. The third was 
placed m the foundry, \fhere he soon bcc,aine etlicieiit in 
moulding and casting brass and iron work. He lent a 
hand all round, and j)ick^‘d up a real practie:d knowhulg** 
of the various woik in 'lis department. During tln*ir 
.sojourn i!i our works they became friendly with t.lndr’ col- 
leagues ; and in fact became quite favourites witli the men, 
who were always willing to help them. Hut Atlifli lialli 
was regarded as the genius of tin* trio. He sliowed a 
marked and intelligent aptitmle for acquiring technical 
skill in all the branches of our l>ij.sines.s. 

After remaining with us for about four years tln^y were 
ready to return to (Jairo, and .sliow what tliey bad learmnl 
in }g*actical and technical mechanical knowledge during 
tlieir stay in England. I’he three Aral) workmen were 
placed in their suitable departments in tlie l*asha’s work- 
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shops. But such was the natural energy of Affiffi, that 
when he wjis set to work beside the slow, dilatory, and 
stupid native workmen, he became greatly irritated, Tlie 
contrast between the active energetic movements which he 
had seen at the IJridgewater Foundry and^he ineffective, 
blundering, and untechnical work of his fellows was such 
that he could not stand it any longer. So one fine <lay 
he disappeared from the works, took refuge on board a 
British steamer, and at the risk of hfs neck made his way 
back to the Bridgewater Foundry ! 

As we were reluctant to take back a man wlio had 
escaped from the Paslia's employment — excellent work* 
man though he was — we declined to employ But 1 

gave Affiffi a note of introduction to Boulton and Watt ot 
Soho, Birmingham, and there he was employed. He 
afterwards passed into otlier firms, and having employed 
his skill in making some needle machinery at Redtlitch, he 
settled down there. He married a Warwickshire hiss, and 
had a family — half Arab, half English — and has now a 
thriving foundry and engineer workshop of his own. This 
little narrative shows that the And) has still mucli of the 
wonderful energy and skill that once made tlie Moors 
masters of a large part of South-Western Europe. 

We had many visitors at the Youndry — from ttondon, 
from the manufacturing districts, and from foreign 
countries. One day a young gentleman presented a letter 
from Michael Faraday, dated “Ko}^al Institution, 29th 
May 1847,” requesting me to pay him some attention and 
show Irim round the W'orks. I did so with all my heart, 
and wrote to Mr. Faraday intimating how much plejvsure 
it gave me to serve him in any respect 1 cannot refrain 
from giving his answer. Ho said : — 

^ My dear Sir — That you should both show* kindness to 
the bearer of my letter, and prove that you ditl so with plea- 
sure by writing me a letter in re\ 4 ’n, was indeed more tl^ui 1 
ouglit or could have expected ; but it was very gratifying luid 
pleasant to my mind. I only wish that the circumstances of 

T 
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my life were sucli as to enable me to take advantaji^c t)f sucli 
goodwill on your part, and to be more in your company and 
conversation tluin is at ]n‘esent possible. 

“ I could imagine great pleasure from such a condition of 
things ; but though our desires, and even our hopes at times, 
spread out befoJehand over a large extent, It is wonderful how, 
as4he future becomes the present, the circumstances that sur- 
round us limit the sphere to which our real life is circuiuscril)ed. 
If ever I come your Wijy I hope to see your face ; and the liope 
is pleasant, thougli the reality may never arrive. 

“ You tell me of the glorious work of your [ule-dgver, and 
it must be indeed a great pleasure to witness tbe p^sult. Is it 
not Shakespeare who siiys, ‘The pleiisure wti delight in pliysics 
pain’? In^i^ll your fatigue and labour }oii must have this 
jdeasure in abundance, and a most delightful and healthy enjoy- 
ment it is. I shall rejoice to see some day a blow of the driver 
and a tup of 4he liammer. 

‘‘Y^ou speak of some experiments on hardening and tenjper- 
iiig steel in which we can help you. 1 lio]>e when you do 
ci)iue to town you will let us have the plea.sure of doing so. 
Our apparatus, such as it is, sliall be entirely at your service. 
I made, a long while ago, a few such experiments on steel 
wire, but could eliminate no distinct or peculiar results. You 
will know liow to look at things, and at yonr liand I should 
expect much. ^ 

“ Ave are just lecturing away, and I am too tired t(. 

attempt anything, much le.s.s to do anything just now ; Init the 
goodwill of such meti as you is a great stimulus, and will, I 

trust even witli me, ^))rod icr something else praiseworthy. 

Ever, ray dear Nasmyth, years most truly, 


M. Fauai#ay.’ 



CHAPTER XVL 

NUitEMnEIU; — ST. 1»ETEUSBUKG — DANNE.MOIIA. 

Ix tlio autumn of 1842 I liad occasion to make a journey 
to Nuroniberg in cotupany with my partncr^AIr. Gaslcell. 

Jiad becni invited to a conference with the directors of 
th<* Nununberg and Munich Railroad as to the su})ply of 
locomotives for working their line. As this ^vas rather an 
imjjortaiit and extensive transaction, we thought it better 
not to trust to correspondence, Imt to see the directors on 
the spot. We found that there were several riskfnl condi- 
tions attaclied to the proposcil contract, wlncli we con- 
sidered it iTnj>rudent to agree to. We had afterwards good 
reason to feel satisfied that we had not yitdded to tlie very 
tem]>ting commercial blandishments that were ollered to us, 
l>ut that wc refrained from undertaking an order^ that re- 
quired so many important modifications. 

Nevertli»*](*ss, I was exceedingly ilelighted with the ap- 
pearance of the city of Nuremberg. It carries one back 
to tlie nuidiieval times ! Tlie architecture, even of tlie 
ordinary houses, is excellent. St. i.awreiico, St. Sebald’s, 
ami the Fraiitmkirche, are splendid speoi:a( ns of Gotiiic 
design. Idie city is surrounded by old walls and turrets, 
by rami)arts and ]>astions, enclosed by a ditcli faced witli 
masonry. Very few cities have so Widl escaped the storm 
of war and sieges in the Middle Ages, and even in modern 
times. Everything has been carefully preserved, and 
many of the best houses aro still ifdtabited bji the 
families whose forefathers originally eonsti acted them, 
lint “ progress is beginning to affect Nuremberg. It is 
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the centre of railways ; buildings are extending in all 
directions ; tram-cars are running in the streets ; and 
before long, I fear, the ditch will be filled up, the surround- 
ing picturesque walls and towers demolished, and the dty 
thrown open tQ the surrounding country, 

I visited the house of Albert Diirer, one of the greatest 
iirtists who ever lived. He was a man of universal genius 
— a painter, sculptor, engraver, mathematician, and (uigineer. 
He was to Germany what Leonardo da Vinci was to Italy. 
His house is w^onderfully preserved. You see his entrance 
hall, his exhibition room, his bedroom, his studio, and the 
opening into which his wife — that veritable Xantippe — 
thrust the f^d that was to sustain him during his solitary 
hours of labour. I saw his grave, too, in tlie old church- 
yard beyond the Thiergarten gate. I saw' the bronze plate 
commemorathig the day of his death. “ Emignnit 8 idns 
Aprilis 1528.’' Emigravit” only, for the true artist never 
dies. Hans Sachs’s grave is there too — the great Kefonna- 
tion poet of Luther’s time. 

Adam Krafft must have been a great sculptor, though 
his name is little known out of Nuremberg. Perhaj)s his 
finest w'ork is in St. Lawrence Catliedral — the Sacraments- 
lUludein, or the repository for the sacred wafer — a graceful 
tapering stone spire of florid Gotliic open work, more than 
si^y feet high, which stands at the opening of the right 
transept. Its constcuctiori and decoration occupied the 
sculptor and his two, apprentices no less than five years ; 
and all that he received foi his hard labour and skilful work 
was 770 gulden, or about j£80 sterling. No wonder that 
he died in the deepest distress. 8t. Setald’s and the 
Frauenkirche also contain numerous specimens of his ad- 
mirable work. 

In the course of the folIoAving year (1843) it was 
necessary for me to make a journey to St. Petersburg. My 
object was to endeavour to obtain an order for a portion of 
the focomotives required for working the line between that 
city and Moscow. The railway had been constmckHl under 
the engineership of Major Whistler, father of the well-known 
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artist ; and it was shortly about to be opened. It appeared 
that tlic Kniperor Nicliolas wa.s desirous of secunng a home 
supply of locomotives, and that, lik<? a wise monarch, he 
willed to employ his own subjects rather than foreigners 
in producing then^. No one could object tip this. 

The English locomotive manufacturers were not aware 
of the Emperor’s intention. When I arrived in tlie*city 
I expected an order for locomotives. The repre^sentatives 
of the principal English firms were there like myself; they, 
too, expected a share of the order. It so hap])cned that at 
the table d’hote dinner I sat near a very intelligent 
American, with whom 1 soon became intimate. He told me 
that he was very well acquainted with Major^Whistler, and 
offered to introduce me to him. By all means ! There is 
nothing like friendly feelings in matters of business. 

The Major gave me a frank and cordial inception, and 
iiiformed me of the position of affairs. The Emj>eror, he 
sai<l, was desirous of training a cla.ss of Kussian mechanics 
to supply not only the locomotives but to keep them con- 
stantly in repair. He could not solely dt'pend upon foreign 
artisans for the latt<'r purpose. The locomotives must he 
made in Russia. The Emperor had given up the (*xtensivc 
premises of the Imperial China Manufactory, which were to 
lx* devoted to the manufacture of engines. 

The Major appointed Messrs. Eastwick, Harrison, and 
Wynants, to supply the entire meclnyiical plant of tlie rail- 
way. I saw that it would be of no use to apply for any 
order for locomotives ; but I offered to do all that I could 
to .supply the necessary details. In the course of a few days 
I was introduced to Joseph Harrison, the chief mechanic 
of the firm ; and I then entered into a ji-u^ndship wdiicii 
[iroved long and lasting. He gave me a large order for 
boilers, and for detail parts of the Moscow engines — all 
of wdiich helped him forward in the completion of the 
locomotives. We also supplied many of our special machine 
tools, Avithout whicli engines c(^d not then be verj^ satis«!- 
factorily made or kept in repaii. Tn this wav 1 was in all 
respects highly renuinerated for my journey. 
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The enjoyment of my visit to St. IVtt'rsburg was nmcli 
enhanced hy frequent visits to my nniv;h valiu^d friend 
General Alexander Wilson. He was a native of E<lin- 
burgh, and delighted to enjoy crachs with me iq>on sift> 
jects of mutuaU interest. His sister, wlu:> kej)t hon.se for 
liirn^ joined in our conversation. She had been married to 
the Emperor Paul’s pliysician, who was also a Scot.^man, 
and was able to narrate many terrible events in relation to 
Russian Court affairs. * The General had worked his way 
upwards, like tlie rest of us. During the principaljairt of 
his life he had suiJerintended the great mechanical i‘stal>lish- 
ments at xXlexaiidrosky and Col])enha, vhere al)OUt 3000 
operatives employed. These establishments were ori- 
ginally founded by the Empress Catherine for the pur|)ose 
of creating a native manufacturing po|tulati(Ui capalde of 
carrying on t(?xtiie and mechanical \vorks of ail kinds. The 
.saibcloth for tlie .Russian navy^ was manufactured at Alex- 
andro.sky by excellent machinery. Cotton fal)rics were also 
manufactured, as well as. playing card. s, which were a (hown 
monopoly. The great e.stablishi*ie!it at Colpeidia consisted 
of a foiindr}', a machine manufactory, and a mint — where 
the co|)pcr money of the empire was coined. General 
Wilson w'as tlie directing chief otlicer of all these, establish- 
ments, , 

Tiirough him I had the hap])iness of being introduced 
to (lencral Greg, smi 6)f the great admiral who s}j(,*d such 
honour on tiie Russiar^ flag ui ring tlie reign of tlie Empress 
Catherine. He was tlien well advanced in years, ]>vit full 
of keen intc'lligence and devoted to astronomical ]uifsuits. 
He w^as in a great measure th<> foundiT of‘ the Imi>erial 
Observatory at Pulkowa, situated on an a{q>j' 0 |)riate <‘niin<rnce 
about (dght miles from 8t. I’eterslmrg. d’he, observatory 
was fiirnished under bis dirvctioii.s with tlie most magnificent 
astronomical instruments. I had tlu' honour to lu^ intro- 
duced hy liirn to the ehh-r Struvi*, wliose astidnomi(\al 
labours procured him a wcdj-f3arned n putation tliroughout 
•Europe. I liad the rare ha|»{)iness oj spendiniL! sonu* nights 
^yith Struve, when he .showed me tlie wonderful capalulities 
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of his fine instruments. The ohservatory is quite imperial 
in its arrangement and management, and was sufiported in 
tlie most liberal manner by the Emperor Nieliolas. Indeed, 
it Is a perfect example of what so noble an establishment 
should be. 

»Struve most kindly invited me to come whenever tlie 
state of the weather jiermitted him to show forth •tlie 
wonderful perfection of hi.s instruments, — a rare clianee, 
wliicli I seized every opportunity *of enjoying. It wa.s 
quite a j)i(‘turc to see the keen interest and intense enjoy- 
ment with wliich the profound a.stronomer would seat him- 
s(‘lf at his instrument and pick out soint* exquisite te^t 
objects, such as the double stars in Virgo, Cygiius, or Ursa 
^lajor. The Vieautiful order and neatness with which the 
instruments w’ei’e kept in tlieir magnificent appropriate 
apartments, each having its appropnate olistcver proceed- 
ing (juietly witli Ids allotted spiadal work, with nothing to 
break the silence hut the ‘‘tick, tack!'’ of the sidereal 
clock — this was imbatd a most impressive siglit ! xVnd tlie 
kindly companionable manner of tlie great master of the 
estahlishment was in all respects in harmony with the 
astronomical work whicli lie conducted in this great Temple 
of th<‘ Universe ! 

Through my friendship witll (General Wilstui I was 
enabled to ext(*nd my acquaintance with man}' of my 
countrymen who had been long settjed at St. Tetershurg 
in connection witli commercial allairs. I enjoyed their 
kind hospitality, and soon found myself quite at home 
amongst theiu. 1 remainetl in liie city for aliout two 
months. During that time I was constantly about. The 
sliops, the streets, the lioii.ses, tlui niiiseunih Ti’ore objects of 
great interest. The, view of the magnificOnt buildings along 
tln^ sides of the quay is very imposing. Looking from the 
tVont of the statue of Peder the Great you ohstu’ve the long 
fayade of the Admiralty, the column of Alexander, the 
Wint(*r Palace, and other public buildings. The Nov^ flows 
in front of them in a massive volvime of pure water^ 
On an island opposite stands tlie citadel. The whole 
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presents a cmp dUmil of unexampled architectural mag 
nificence. 

I was much interested by the shops and their signboards. 
The latter were fixed all over the fronts of the shops, tfnd 
contained a d^ineation of the goods scjd witliin. There 
was no necessity for reading. The pictorial portraits told 
thdir own tale. They were admirable specimens of what is 
called still-life pictures ; not only as regards the drawing 
and colouring of eaclTobject, but with res|>ect to the gi'oup- 
ing, which was in most cases artistic and niitura]. Two 
reasons were given me for this style of artistic sign-paint- 
ing : one was that many of the ])eople could not read the 
written woa^s defining the articles sold witliin ; and the 
other was that the severe and long-continued frosts of the 
8t, Petersburg winter rendered large shop windows im- 
possible for#the proper display of the goods. Hence 
the small shop-windows to keep out tlie cold, and the 
large painted signboards to display the articles sold inside. 

I was also greatly pleased with the nianmu’ in which 
the Kussians employ ivy in screening their windows during 
summer. Ivy is a beautiful plant, and is capable of form 
ing a most elegant window-screen. Nothing can be more 
beautiful than to look through green leaves. Nearly eveiy 
Avindow^of the ground flat of the houses in 8t. Petershurg 
is thus .screened. The neat manner in which tlui ivy plants 
are trained over ornapaental forms of cane i.s (juite a .stmly 
in its way. And thmigh the ivy is very common, yet a 
common thing, being a thiiig of beauty, may be a “joy for 
ever.” In the finer and most important mansion^ the 
sides of the flight of Avide .steps tliat lead iiji to the recep- 
tion rooms Avere lieautifuliy decorat(‘d ]»y oleander plants, 
growing in gn^at vigour, witli tlieir fine fiijwera aa fre.sh as 
if in a carefully-kept consen’^atory. Other plants of an 
ornamental kind were mixed Avith tlie oleander, but the 
latter appeared to be the Livourite.’ 

1 passiiijr through Lulxick on my way out to St I'ett-rshurg 

•I was much stnick with the taste for flower. plants displayed hy the 
pfoploof that oM-world city. inner hvU of the lowcrbou^^c win 
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About the end of my visit I was about to call upon one 
of my customers with reference to my machine tools ; for 
thougli I pursued pleasure at occasional times, I never lost 
sight of business. It was a very dull day, and the streets 
about the Winter Palace were almost desert^ni. I was sit 
ting in my drosky with my roll of drawings resting on iri}' 
thigli — somewhat in the style of a commander>in-ehief*a.s 
represented in the old pictures — when I noticed a drosky 
coming out of the gates of the Winter Palace. I observed 
that it contained a noble -looking officer in a blue military 
cloak sitting liehind his drosky driver. My driver instantly 
took off liis hat, and I, (piickly following his example, took 
off my liat and bowt‘d gracefully, keejhng my (‘^'tended hand 
on the level of niy head — a real royal salute. The person 
was no other than the Emperor Nicholas ! He fixed his 
j)eculiarly fine eyes upon me, and gave me one t)f tlu^ grand- 
esf military salutCvS, accompanied, as I thought, with a kindly 
smile from liis magnificent eyes as he passed close l)y me. 

As I had been luncliing witli a Dutch engineer about 
half an liour before, and had a glass or two of cliampagne, 
thi.s may have ha<l something to do with mv daring to 
give the Emperor, in liis own capital, what I was after- 
wards told was not a bow but a brotluu-ly recognition 
between |»ot(‘ntates, and only by royal usage allow;'d to be 
so given, — namely, swaying off tlie hat at arrifs lengtli 
level with the head, so as to infer royal equality, or some- 
thing of that sort. Wlien I narraUnl to some Eussian 
friends what I had done, tla^y tohl me tliat I iuhmI not be 
surpri.'^ed if I received a visit from the chief of police next 
morning for my daring to salute the Emperor in such a 
style. Hut tin* Emperor was doubth‘SS mar*f amused than 
offended, and I never received the expected visit. 

(lows \v<‘rc all lM*autifully clt*ooratc<.l with fiow('i*s, whioli wore eviileu tlv 
well (rared for. Some of the windows were almost made witli 
llow(!r.s’. Perliaps the long -eon tinned winter of these parts lias caused 
the people to study and practise within-door culture witli such ijarked 
success. It is a most elegant pursuii, Mid should be cultivated every- 
wlnu’c. It is thoroughly in eharacter with the cxipiisite cleanliness 
and tidiness of the house's at Luheek. 
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To anticipate a little. Soon afterwards tlio Ernporor 
sent me a ])resent of a mai^jnificent diamond ring through 
his ambasvsador in England — Ikron Erunow. It was also 
accompanied, as the Baron informed me, with the EmpeAr’s 
most gracious shanks for the manner in wliich my steam 
hammer liad driven the piles for his new forts at Cronstadt, 
wfiich he had seen in full action. The steam-hammer pile- 
driver had also been used for driving the piles of the great 
bridge at Kit^fl*. I next received an order for one of my 
largest steam hammers for the Imperial Arsenal, a^d it was 
followed by many more. It is a singular fact, as sliowing 
the readiness of the Bussian and other foreign Govern- 
ments to {?(lf>pt at an early daUi any mechanical impi’ove- 
ment of ascertained utility, that 1 suppli(*d steam hammers 
to tlic liussian Government twelve months l»efore our 
Admiralty availed themselves of its energetic action. The 
French were tiie first to adopt the invention ; tlianks to tlie 
insight of M. Bourdon, who had tlie opportunity of recog- 
nising its importance. 

Before I leave tills |>art of my .subject, I must not omit 
to mention my friend Mr. Francis Baird, the zealous son 
of Sir Charles Baird. The latter was among tlie first to 
establish iron foundries and engine works at St. Feters- 
burg. tlie time of my visit be was far advanced in 
3 '(‘ars, and nnalde to atbuid jun'sonally to tin* V(‘ry large 
biisine.s.s wliieli lie had establislied. But he was n(‘vert]i(*- 
less full of geniality^ 1|< greatly enjoyed the long con- 
versations which lie lia<l with iii<! about liis friends in Scot- 
land, many of whom I ki.ew, Uo, also tuld me abAut tlie 
persoms in bis eniphiyment. lie said that the workmen 
were all serfs, or iIk* .sons of serfs. Tlie Empress Gatliorine 
had gi\en them tc) him for the. purpose of l>t‘ing trained in 
Ids engine foundry, and in his sugar refinery, which was 
another part of the business. I bad rai ely .seen a more 
faitliful and zealoii.s set of workmen than tlu^s(^ liussian 
.serfs# They were aide and skilful, and attaclied to tlieir 
employers liy .some dee|>(»r and stronger tie. than that of 
mere money wages. Indeed, they were treatial by Sir 
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Oharles Daird aixl his son with the kindest an<l most 
])aieriial care, and t]u‘y duly repai<l their attachment by 
their z(‘al in Ids service and the excellent (juality of tlieir 
worH. 

Tlie most important business in hand aj. the time of 
my visit to th<; foundry was the moulding and casting of 
iJie magnificent bronze capitals of tlje grand portico of tfi** 
Izak Cliurch. Tliis Imilding is one of the finest in St. 
i Vtersburg. It Is of graml |»roportions, — simple, nol>l<‘, 
and massjve. It is liuilt upon a forest of ]iiles. Tfie 
walls of the interior are covered with marlile. The 
malachite columns for the screen are fifty feet high, and 
{‘xceed everything that has yet been done in tl^at lieautiful 
minei'al. 'Flic great dome is of iron covered with gilt 
copjHU*. This, as well as the Corinthian ca]>itnls of lu’onze, 
was manufactured at the foundr}^ of the Ihfinls. The 
tymjiamim of the four great porticos consisted of colos.sal 
gr(*uj)s of alto-r(*li(‘vo figures, many of which were all Init 
eiitiiN-ly detiiched from tlie liackgroiiiuh It was a kind of 
foumlry work of the highest order, all the di^lails and pro- 
(:<‘ss(‘s rispdring the greatest care. To my surpi'ise every 
one I'ligaged in this gigantic ami refintal metal Wi»rk was a 
S(!if. Tlu^ full-sized plaster moilels which they usimI in 
moulding were (*x(‘cuted by a re.sident Freneli sculptoy. 1 le 
was a true artist, and of the Idgliest order. But to si‘e 
tlu‘ skilful manner in which these native workmen, drawn 
from tbe staff of the Bairds’ ordinary foundry workers, por- 
fonned their duties, was truly suqjrising. It would make 
our Vie.^t bronze statuary Ibuiidtu's wince to be asked to 
execute siieli work, dudging from wbat I saw of the 
Bussiau workmen in this imstanee, I should *?i\v that Ivussia 
lias a. gram] future before it. 

J laving satisfactorily completed all my business arraugt'- 
numts in St. IVtersburg, i prepared to set out hoinewanls. 
But MS I had some business to transact at Stm/kholin and 
Copenbagmi 1 resolved to visit tliose cities. I lofuSt. 
Peterslmi g for Stockholm ]»y a small steauuu’. wliieh touched 
nt Helsingfors and Alio, both in Finland. Tiie weatlu'r 
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was beautiful. Clear blue sky and bright sunshine by day, 
and the light prolonged far into the night. Even in 
September the duration of tlie sunshine is so great and 
the night so short that the air has scarcely time to codi till 
it gets heatecj^ again by the bright morping rays. Even at 
twelve at night the sun dips but a little beneath tlie bright 
hbrizon on tlie north. The night is so liright in the Alio 
latitude that one can read the smallest jirint. 

Nothing can be* more beautiful tli.ln the charming 
scenery we passed through in our tortuous voyage to 
Stockholm. We threaded between the granite islands 
•wliich crowd tlie shores of the Baltic. They are covered 
with pines, ji’hich descend to the water’s edge. We swept 
them with our paddle-boxes, and dipped their bright green 
fronds into tlie perfectly clear sea. For about two days 
our course ^ay through those beautiful small islands. It 
seemed like a voyage through fiiiryland. And it continued 
ill this exquisite tranquil way until we reached that crown- 
ing feature of all — the magnificent city of Stockholm, 
sleeping, as it w^ere, on the waters of the Miilar Lake, and 
.surrounded liy noble mountains clad with pines. With 
the exception of Ivlinburgh, Genoa, and Naples, I had 
never belield so noble a city with such magnificent sur- 
roundings. * 

I spent but a sliort time in Stockholm, hut quite 
sufficient to enable me to see much that was grandly 
beautiful in its nei^bbciurliood. Lakes, rocks, and 
trees abounded, and exquisite n?sidences peejied out through 
the woods, giving evidences of high civilisation. Elegance 
of taste and perfect domestic arrangements supplied every 
form of rational comfort and enjoyment. My old friend 
Sir John lto.ss, of Arctic celebrity, was settlixl at Stock- 
holm as chief consul for Her Majesty. He introduced me 
to several of the leading English rncrcliants, from wliom I 
received much kind attention. Mr. Erskine inviual me to 
spe«d a day or two at his beautiful villa in tlie neighbour- 
hood. It was situated on the side of a mountain, and 
overlooked a lake tliat n*minded no* very much of Loeb 
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Katrine. Fine timber grew about, in almost inaccessible 
places, on the tops of precipices, and in shelves and clefts 
among the rocks. The most important result of my visit 
wassail introduction to Baron Tam, the proprietor and 
cliief director of the, great Daiinemora Iron Mine. 

I was at once diverted for a time from my voyage to 
Copenhagen. I was most desii'ous of seeing in person 
celebrated mine. The baron most willingly furriivshed 
me with several letters of introdiictidn to his managers, 
and I proceeded to Dannemora by way of Upsala. I was 
much interested by this city, by its cathedral, containing 
the tomb of Gustavas Vasa, and by its many historical, 
associations. But I was still more impressed by Old 
Upsala, about three miles distant. This is a pTace of great 
antiquity. It is only a little hamlet now, though at one 
time it must have been the centre of a large •population. 
The old granite church was |)robably at one time a pagan 
temple. Outside, and apart from it, is a wooden bell- 
tower, erected in comparatively modern times. In a wooden 
box inside the church is a wooden painted god, a most un- 
likely figure to worship. And yet the Swedes in remote 
parts of the country carefully preserve their antique wooden 
gods. 

The great sacrifices to Odin w<fre made at Old Upsuhi, 
Outside the church, in a row, are three gieat mounds of 
earth, erectiMl in commemoration of 0<]in, Thor, and Freia 
— hence our Wednesday, Thursday, and Friday. These 
mounds, of about 60 feet high and 5^2 feet in diameter, 
were in former times used as burying places for the great 
and valiant. I*went into a cottage near the tumuli, and 
drank a bumper of mead to the memory cf Thor from 
a very antique wooden vessel I made an especial n‘ver‘ 
ential obeisance to Thor, because I had a great respect for 
him as being the great Hammerman, and one of our cnvfY, 
— the Scandinavian Vulcan. 

I drove back to Upsala, u»d remained there foi;|the 
night It is a sleepy silent place. The only sound I heard 
was the voice of the watchman calling out the small hours 
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of the morning from liis station on the summit of the catli- 
edrul tower. As the jtlace is for the most part built of 
wood, this juecaution in the shape of a watchman who can 
see all points of the city is a nece.ssary one in case of 'lire. 

Next morning I hired a small soft of gig of a very 
primitive construction, with a hoy for drivt*r. His duty 
w*Rs to cany me to the next post-house, and there leave 
me to ]>e carried forwaid hy another simihir conveyance. 
But the }K)ny Xo. "2 was about a mile otf, occu])ied in 
drawing a plough, so that 1 had to wait until tljij job wa.s 



over. In about an hour or so 1 was again under weigh. 
And so on ihi until about .six in tlie evening, wlu*n 1 
found myself witl)iii sight (/f the great mim*. 

Ihe |)ost-house 'when I was set down was an inn, 
though without a signboard. Tlie landlady wa.s a* lu’iglit, 
cheery, jolly wonmii, 8h<i could not Kjieak a word of 
English, nor J a word of Jtannernora Swedish. 1 was vory 
thii’sty and liungiy, and wanted something to eat. How 
was I to communicate my wislu's to tlic landlady ‘I 1 
resorted, as I oftcui did, to the universal language (»f the 
jjencil. I took out rny sketch-liook, and in a few .seconds 
made a sketch of a talile, with a dish of smoking meat 
upon it, a bottle and a gla.ss, a knife and folk, a loaf, a salt- 
cellar, and a corkscrew. She looked at the drawing and 
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gave a hearty laugh. Slie nodded pleasantly, sliowing that 
•she clearly understood what I wanted. Sin* asked me for 
the sketeli, and went into the back garden to show it to 
heiihiishainl, who inspected it with great delight. I went 
out and looked about tlie place, which was vejy |)ictures(pie. 
After a short time, the lamllady came to the door and 
beckoned me in, and I found spread out on the table 
everything tliat I desired — a broiled cliicken, smoking hot 
from the gridiron, a bottle of capital bome*l)rewed ale, and 
all the d ederas of an excelhuit repast I made use of my 
Iteneil ii? many way.f. I always found that a sketch was 
more useful than a hluiidering .sentence. Be.snh^s, it genei» 
ally en ated a sympat]»y lietween me and my entertainers. 

My visit to the Dannemora Mine at Ostt rf^y wa.s one of 
peculiar interest I may in the first place say that the im- 
mense collection of iron ore at that point has hmni the result 
of the uplieaval of a vast volume of molten igneous ore, 
which lias been injected into the rock, or de])osited iii 
nias.ses under the crust of the earth. In some cases the 
quarried ore } ields from 50 to 70, and even as much as 1)0 
per cent of iron. The Dannemora Miiu* is a vast (piarry open 
to tiu^ sky. When you come near it the fdace looks like a 
va.st deep pit, with an unfatliomab](* ]»ottom. Glio.stlike, 
weirddooking pinnacles of rocks stiiiul out from profomul 
depths ; but beyond the.se you see nothing hut wivatlis of 
smoke curling u|) from below, 'flie tortuous cliasm in the 
earth, caused by the quarries hiuieath, is about half a mile 
long, and about a thousand feet widt** 

Thu first process of the workmen in the quarries below 
is devottal to Vn’t'aking into small fragments tini great tnasses 
(»f ore scattered about by the previous night’s explosions. 
These are .sent. t(» llie surface, in great tubs attached to 
wire ro]>es, wliich are drawn up by gin.s worked l>y horses. 
Other miners are engagerl in boring blast holes in the ore, 
wliicli disidays itself in great wide veins in tlie granite 
si<h*s (»f the vast chasm. 'Diese \>last hides are ohi^’ged 
with gun[u)wd<‘r, t*ach with a match attache*!. At tlie end 
of tlie day the greater number of tiio uiiuers are <lrawn up 
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in the cages or tubs, while a few are left below to light the 
slow-burning matches attached to about a hundred charged 
bore holes. The rest of the miners are drawn up, and 
then begins the tremendous bombardment. I watchedt.the 
progress of it from a stage projecting over th<^ wild-looking 
yawning gulpli. It was grand to hear the succes n of 
e3^J)losions that filled the bottom of the mine far beneath 
me. Then the volumes of smoke, through the surface of 
which masses of rock* were sometimes sent whirlin up into 
the clear blue sky, and fell back again into the p. below. 
Such an infernal cannonade I have 'never witnessed. In 
some respects it reminded me of the crater of Vesuvius, 
from which such dense clouds of steam and smoke and fire 
are thrown up. In the course of the night, the suffocating 
smoke and sulphureous gases has time to pass away, and 
next morning the workmen were ready to begin their 
operations as before. 

The ore extracted from this great mine is smelted in blast 
furnaces with wood charcoal, and forged into bars. The 
charcoal is, of course, entirely free from sulphur. When sent 
to Sheffield the iron is placed in fire-brick troughs closely 
surrounded by powdered charcoal. After a few days’ ex- 
posure to a red heat, the iron is converted into splendid 
steel, which has given sueh a reputation to that great manu- 
facturing town. It is also the steel from which the firm of 
Stubbs and Company, of Warrington (to which I have 
already referred), produce their famous P.S. files. 

After the explosio’fls had ceased at the mine, 1 went with 
one of the managers to see the great Bar forge. It was a 
picturesque sight to see the forgemen at wo‘rk with the tilt 
hammers under the glowing light of the furnaces. I in- 
spected tlie machinery and forge works tliroughout, and had 
thus the opportunity of seeing the whole proceeding, from 
the blasting and quarrying of the ore in the mine, the 
forging and rolling of the worked iron into their pro}>er 
lengjjis, down to the final stamp or “ mark ” driven in by 
the blow of the tilt hammer at the end of each bar. Having 
now thoroughly examined everything connected with this 
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c<jlebrati d iron mine, I prepared to set out for Stockholm 
in the same way as I had come. To pr(t[)are the landlord 
for my setting out, I again resorted to my pencil. I made 
a drawing of the little gig and pony, with the sun rising, 
and the hour at which I wished to .start. He understood 
it in a moment, and next morning the trap was at the 
door at the specified time. ^ 

Itefore I left Stockholm I made a careful and clahorate 
])anoramic sketch of the city, as a companion to the one 
I had made of Genoa from the harbour a year before. 1 
made this one from the summit of the King’s Park, wliicli 
IS the favourite pleasure-ground of the peoyde. I wa^ 
ferried across in a little pad<lle“Wheel l>oat, worked by 
I)al(‘carlian women in tlieir y)eculiar costunie.s.^ The King’s 
Park, or Djingard, is doubly beautiful, not only from its 
panoramic view of the city, the Malar Lake, and the arm 
of Baltic, which comes uyj to the Skej>[)sbron Quay, 
but also from the maginficent oak trees with which it is 
studded. Tliese noble tree.s, as foreground oV)jects, are per- 
f(’ct yiictures. The masses of rock arc grand, and the drives 
are beautifully kept Ko wonder that the Swedes arc so 
proud of tlii.s beautiful y>ark, for it is the linest in ]Miroy>e. 

I left Stockholm for Gottenburg by steamer. Tliis is 
one of tlic most yiicturesqne routes in Sweden. First, we 
pa.ssed tbrougli the Millar Lake — one of the most beautiful 
pier,es of water in the world. It cojitains no less than 
fourteen hundreil islands, mo.stly covered with wood. Of 
course we did not kScc one twentietir})art of the lake; Ave 
only .sfeeamed along its eastern shore for a)>out twenty 
inile.s on our ^^^‘ly to Sodertelye, where the Gotlia Canal 
liegins. We th(;n reached the small Maraii Lake, and 
afterwards an arm of the Baltic. We pik^sed numberless 
islands and rocks and reached the Slatbacken Fiord, which 
we entered. Beautiful scenery surrounds the entrance to 
the liord. In the morning, after rising up the locks 
b(d.weon Marioho]) and Wenneberga, and pas.sing th^nigh 
Ijakes Rox(‘ii and Boren, we Lmml our.sclvcs at Motjila, 
near the entrance to the Wettern Lake. 

U 
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Motala is a place of great importance in the manufac- 
turing industry of Sweden. When I visited it, the iron- 
foundry was in charge of Mr. Caulson, a native of the 
country. I had known him some years before in Loii'’*on, 
and had the highest opinion of his ability as a constructive 
engineer. He was surrounded at Motala with everything in 
th^ w-ay of excellently arranged worksliops, good machine 
tools, as well as abundant employment for them. Indecid, 
this is the largest ironfoundry in Sw'eden, wdiore iron 
steamers, steara-engii|cs, and rolling mills are made. From 
its central position it has a great futiu’e before it. 

The steamer crosses the lake to Carlsborg, at the en- 
trance to the fiord and canal that leads to Lakes Wiken 
and Wenern. The latter is an immense lake — in fact, an 
inland sea. During a great part of the time we were out 
of sight of hnnd. At length we reached Wenersborg, and 
])assed down the Charh‘.s Canal. A consideralile time is 
required to enable the steamer to pass fiom lock to lock — 
nine locks in all — down to the level of the Gotha Kiviu'. 
During that time an op}>ortunity \vas afibrdcd us for seeing 
the famous Trollhatten Falls — a very fine juece of Nature's 
workmanship, 

Hefore leaving the subject of Sw'eden, I feel that 1 
must say a word or two about the Swedish ])eo})le. 1 

admireci them exceedingly. They are tall, fair, good- 
looking. Tliey are among the most civil and obliging 
people that I have ever not. 1 never encountered a rude 
word or a rude look Trcm them. In their homes they are 
simple and natural 1 like<l the pleasing softness of tludr 
voices, so sweet and musical — “a most excellent tiling in 
woman." There was a natural geatleiiess in their de|>ort-- 
ment. All classes, even the poorest, })artook of it. Their 
domestic habits are excellent. Tlicy are Ibnd of their 
homes ; and, above all things, they are clean and tidy. 
They strew the floors of their ground apartments with 
sprujje pine twigs, which form a natural carpet as w ell a.«i 
give out a swoet balsamic peifume. These are .swejit 
away every morning and rejJaced with fresh material. 
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Witli thoir many virtues, the Swedes arc a most self- 
people. They are hard-working and honest, true 
and straightforward. In matters of commerce they are 
melt of their word They are clear-headed, honest-minded, 
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looking castle still stands there. From Elsinore I went to 
Copenhagen, and occiijned myself for a few days in visiting 
the wonderful museums. There I saw, in the Northern 
Antiquities Collection, the unwritten history of civilisa- 
tion in the ptone, bronze, and iron tools wliich have 
brought the world to what it is now. This museum is 
perfectly unrivalled. I saw there the first section of 
kitchen -middens — that is, the refuse of oyster shells, 
fidi-boues, and otluA stuff thrown out by the ancient 
inhabitants of the cotintry after their meals ; together witli 
accumulations of rude .stone im]>lements, kelts, arrow-heads, 
And such like. Then there were the articles of the Bronze 
Age, with wiir trumpets; the articles of the early Iron Age, 
which also contain some remarkable gobhui war liorn.s. 
These are bdlowed by the middle Iron Age, and then by 
the later Iran Age. Tbi.s part of the collection is superb. 
But it is impos.sible for me to describe tlie wonders of the 
museum. 

I was greatly interested tof> by tin? collection of articles 
at the Rosenburg Castle. This is tlie only musoiim at 
Copenhagen which i.s not free; but the price chargtHl is 
very small. It contains an extraordinary collection of 
royal clothes (what would t^artor Uemrtiu^ say ?), armour, 
furnituj’e, drinking vc.ss^‘ls, and all manner of ])er8onal 
antiquities connected with the King.s of Denmark. 

I was especially, int^ ’c-sted by the collection of royal 
drinking vessels, from \\u:. earli(*st, made of wood, down to 
the latest, grand gcTid and silver flagon.s. What mo.st 
amused me in respect to ihe.se boozing implements were the 
peg.^ that marked the depths down to whfch the stalwart 
Dane was able to swig at a pull one enormous draught of 
wine. Ill some cases tlie name and date of the achievement 
of the lieavy drinker was engraved on the flagon to record his 
feat. “ Take him a peg down '' was the ordinary saying, 
and the words have l>ecome a proverb amongst ourselves. 
For4ve unquestionably liave derived a great deal of our 
drinking capabilities from our ancestors tlie Dane.s, 

The whole of the museums at Copenhagen are excellent. 
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Besides those I have mentioned, are the Ethnographic 
Museum— tin; best of its kind ; the. Museum of Coins, the 
most complete I have seen ; the Tliorvvaldsen Museum ; the 
MiReralogical Museum ; the Zoological Museum, and many 
more. The custodians are most kind and c^vil ; and when 
they see any visitor interested in the collection, they take 
a special plciisure in going round witli him and poinfing 
out the beauty and rarity of the articles, imparting at the 
same time most interesting infonnalion. I wish those 
melanclu^ly taciturn “staiF-in-haiid *’ •attendant custodians 
of our British Museums could or would follow their 
example, and thus aid the chief object of these costly iif- 
stitutions. ^ 

Holding the memory of Tycho l>rah6 iu the highest 
regard as one of the great pioneers of astronomy, I was 
much interested by a contemi)orary portrait <5f him in the 
'fowui Hall; but still more so by the remains of his observa- 
tory at the top of the great Eouiul Tower, where he carried 
orj his careful oV)servations by instruments of his own 
design and construction. These, witli many additions, he 
afterwards transported to the island of Hveen, where the 
remains of his castle and observatory are still to be seen. 
While I was mounting the Kound Tower 1 could not but 
think of the footstejis of the gloat astronomer ’^ lio has 
made it classic ground. 

1 left Co])eidiagen for Hamburg liy coacli. After i»ass- 
ing through the island of Zealand, I was ferried across to tln^ 
island of Fyon, and after that I proceeded along the mainlaiul 
of Sleswick aij^d Holstein. I was ranch j^leased with what 
I saw of the |)eo]>le of these provinces. Tlieir farmhouses 
and cottages were Avonderfully clean and neat. The women 
were all engaged in scrubbing and polisliing. 1 believe 1 
saw more brass in the shajie (»f l>rigbt door-knocker.s dtii ing 
my journey than I had seen in all Ihigland. Even the 
brass and iron hoo[)s round the milk |)ails, by constant 
scrul)bing, looked like gohl am’ silver. Every windew' had 
its neat dimity curtains edged with snow-white trimming. < 
\’ory flower pots were painted red, to fi^tch up their 
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brightness to the general standard . 1 never saw a more 

cheerful and luipj)y-]ooking pcoj)lc tlian tliosc! wlioni I 
observed between Copcidiageii and HnTid3urg. They seemed 
to me to be very like the people of hhigland — especi;dly in 
the northern aiid eastern parts — in tlioir oval faces, tlnjir 
bright blue eyes, and tlicir light and golden luiir, as well as 
their active minds and bodies, which enable them to do 
their work with hearty cheerful energy. 

’I went from Hamt>urg to Amsterdam l>y steamer ; and 
after doing a few daj^’ business I w^nt to take a peep at 
the fine coilections of pictures there, as well as at tht‘ 
Hague. Then I proceeded to Rotterdam, and took shi]) for 
England by Ijie Batavian steamer. I reached home safely 
after my [prolonged tour. Everything was going on well at 
the Bridgewater Foundry. The seeds which I had sown in 
tlio northcrnV‘ountries of Europe were already springing u}) 
plentifully in orders for machine tools ; and the clang of 
the hammer and tlie whirl of the lathes and ])laning 
machines were working cheerily on fnnu morning till 
night. 



CTTAPTEPv XVII. 

MORf ABOUT TiRIlXJEWATEH FOUJ«:)IlY — WOOLWICH 
ARSENAL. 

The rjipid extension of railways and steam navigation, botli 
at home and abroa<l, occasioned a largdy incn^ased demand 
for machinery of all kinds. Our order-book was always 
full ; and every mechanical workshop felt the iinjmlse of 
expanding trade. There was an increased demand for skilletl 
meclianical labour — a demand that was far in excess of the 
sup|)ly. Employers began to outbid eacli other, and wages 
rapidly rose. At the same time the disposition to steady 
(?xertion on the part of the workmen l)egan to decline. 

This state of affairs had its usual effect. It iiicrea.sed 
the demand for self-acting tools, by which the employers 
might increase the productiveness of their factorics^witboiit 
having resort to the costly and untrustworthy method of 
meeting the demand by increasing .the number of their 
workmen. Machine tools were fouml to he of much greater 
advantage. They displaced hand-dexterity and muscular 
force.’ They unfailing in their action. They could 
not possibly go wrong in planing and turning, because they 
were regiilated by perfect self-acting arrangements. They 
were always ready for work, and never recpiired a Holiday 
or a Saint Monday. 

As the Bridgewater Foundiy had been so fortunate as 
to (\arn for itself a considerable reputation for mecbanical 
contrivances, the worksliops were always busy. They were 
crowded with machine tools in full action, and exliibited to 
all comers their effectiveness in the most satisfactory man- 
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uer. Every facility AViis afTordcM] to tlioso who desired to 
see them at work ; niid every mad line and machine tool 
that was turned out became in tlie hands of its employers 
the progenitor of a numerous family. 

Indeed, on many occasions I liad Uie gratilication of 
seeing my m^crianical notions adopted by rival or competitive 
mjflhine constructors, often without acknowledgment ; 
though, notwithstanding this point of lion our, tliere was 
room enough for all/ Though tlie parent features were 
easily recognisable, I .esteemed such ])lagiarisms as a sort 
of left-handed compliment to their author. 1 also regardtul 
tjiem as a proof that 1 had hit the mark in so arranging 
my mechanical combinations as to cause their general 
adoption, amf many of them remain unaltered to this day. 

The machine tools when in action did not require a 
skilled worlanan to guide or watch them. All that was 
necessary to superintend them was a well-selected labourer. 
The self-acting machine tools already possessed the requisite 
ability to plane, to turn, to polish, and to execute the work 
when firmly [daced in situ. The work merely required to 
be shifted from time to time, and carefully fixed for an- 
other action of the machine. 

Besides selecting clever labourers, I made an extensive 
use of active handy boysp to .superintend tlie smaller class 
of self-acting machine tools. To do this required little 
exertion of muscular for^e, but only oliservant attention. 
Tlie machine tools did all the working (for tlie tliirdting had 
been embodied in tliehi beforehand), and they turned out 
all manner of geometrical forms with the utmost correctness. 
This sort of training educated the faculties o‘f the lads, and 
trained their ideas to the perception of exactness of form, 
at the same time that it gave them an intimate acquaint- 
ance with the nature of tlie materials employed in meclianical 
structures. The rapidity witli which they thus acquired tlie 
efficiency of thoroughly practical mechanics was surjirising. 

A^the lads gr'<’vv in strength they were promotiid to 
the higher clas-ses of work. VYe gave to the foreman of 
each department the right to recomim‘nd to a st>ecial rise 
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of wagos any lad who showed an extra intelligent earnest- 
ness and assiduity in supcrinti nding his machine. This 
piodiiced an active spirit of emulation, which not only 
ac^anced their efficiency but relieved tlie foreman from a 
source of irritation in the discharge of his ^uties. I have 
already referred to the subject in a former portion of this 
narrative ; but it cannot be too strongly urged 14)01* the 
attention of proprietors of mechanical works. Besides 
making first-rate workmen, tliis method prevents the kd.s 
from gej^ting into habits of workshop dishonesty, i.e. “skulk- 
ing,” and other annoyances. My system of non-binding of 
apprentices was the “perfect cure,” if I may so speak. All 
that existed between us was mutual satisfaction with each 
other, and that alone proved from first to last in every 
respect a perfect bond. 

So completely were the workmen in attemlance on self- 
acting machines relieved from the necessity of labour, lluit 
many of the employers, to keep the men from falling 
asleep, allowed them to attend to other machines within 
their powers of superintendence. This kept them fully 
awake. The workmen cheerfully acquiesced in this 
arrangement, as a relief from tedium, and especially when 
a shilling extra was added to tlieir w^ages for each addi 
tioiial machine. All went well for a time, for mep as well 
as ma.sters. But now came the difficulty. The system 
was opposed to the rules of the 'Trades’ Union. Their 
committee held that setting one man to superintend more 
tlian one maelnne was keeping oul of employment some 
other man w^io ought to be employed. Anvl yet, at the 
time that the objection was made, such jj^ersons were not 
to be had. The iiiciiiased demand for skilled labour had 
(‘inployed every spare workman. 

Nevertheless the system, in tlie eyes of the Union, 
“must be i>ut down.” The demaml was made that every 
machine must have a Union man to superintimd it, and 
that he must be paid the full Union regulation wage^^ All 
labourers and lads were to be dischai'ged, and Union mem 
en4)loyed in their places. As the times were good, and 
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the workshops were full of orders, it was thought hy tho 
Union that tlic time had come to put the matter to the 
tost. The campaign was opened by tho organisation of a 
powerful body, entitled “ The Amalgamated Society of 
Mechanical Engineers.*^ It included cv-cry class of work- 
men employed in the trade — ironfounders, turners, fitters, 
erectors, pattern-makers, and such like. All were invited 
to make common cause against the employers. 

In order to make a* conspicuous demonstration of their 
power, the Council of the Union firsj attacked tl>e exten- 
sive firm of Platt Brothers, Oldham. The Council sent 
them a mandate to discharge all their labourers or other 
“ illegal hand%” from their works — all who were employed 
in superintending tlieir vast assortment of machinery — and 
to fill their places with “ legal mechanics ” at the then 
regulation wfiges. The plan of the Union was to attack 
the employers one by one — to call out the hands of one 
particular workshop until the employers were subdued and 
obeyed the commands of the Union ; and then to attack 
another employer in the same W'ay. The sagacity of this 
policy very much resembled that of the ostricli, which 
hides its head in a hole and thinks it is concealed. Tho 
employers knew tlie drift of the policy, and took steps to 
circumvent it. 

A mutual defence association was formed, and a decree 
was issued that, unless tho demand of the Council against 
Platt’s factory was Av^th drawn by a certain day, every 
employer would at once close his concern, Tiie Union, 
nevertheless, stuck to their gnns — but only for a 'time. 
A strike took place. The works of some of the^ most ex- 
tensive employers of labour were closed. Everything was 
paralysed for a time ; the men went about with their liamls 
in their pockets, while the women and children at liomo 
were wanting food. After a few weeks the funds of tho 
Amalgamated Society became so reduced that the men 
gradually retired from the contest 

Meanwhile, such concerns as contrived to keep tlndr 
workmen in full eirivloyment — of wliora we were one — 
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made use of the occasion to act on the healthy system of 
what I have termed “Free trade in ability.’’ We adde<l, 
so far as we could, to the number of intelligent labourci.s, 
iVilVanced them to the places which the Unionist workmen 
had left at the order of their Council, and thus kept our 
men on full wages until the strike was over. This was 
the last contest I had with Trades^ Unions. One of the 
results was that I largely increased the number of self- 
acting machines, and gave a still greater amount of bm- 
ploymeiit to my unbound apprenticed I placed myself in 
an almost impregnaule position, and showed that I could 
conduct my business with full activity and increasing pf\)- 
sperity, and at the same time maintain good-deling between 
employed and em[)loyer. 

Another important point was this, — that I always took 
care to make my foremen comfortable, and* const^quently 
h^yal. A great part of a man’s success in business con- 
sists in his knowledge of character. It is not so much 
wliat he himself does, as what he knows his heads of do- 
jiartinents can do. He must know them intimately, take 
cognisance of the leading points of their character, pick 
and choose from them, and set them to the work vdiich 
they can most satisfactorily superintend. F/lward Tootal, 
of Manchoster, said to me long ^before, ‘‘ Never give youi’ 
men cause to look over the hedge.’’ He meant that 1 
should never give them any reason 4br looking for work 
elsewhere. It was a wise saying, qnd I long remembered 
it. I always endeavoured to make my men and foremen 
as satisfied possible with their ’work, as well as with 
their remuneration. 

I never had any cause to regret that I had struck out 
an independent course in managing the Bridgewater 
Foundry. The works wore always busy. A cheeiful sort 
of contentment and activity pervadetl tlie entire estab- 
lishment. Our order-book continued to be tilied witli the 
ino.st satisfactory class of entries. The railway tneks in 
the yard, and the canal barges at the wharf, prosontod a 
bn.sy scene, — showing the influx of raw material and thp 
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output of finished work. This happy state of affairs went 
on in its regular course without any special incident 
worthy of being mentioned. The full and steady influx 
of prosperity that had been the result of many years* of 
interesting toijl and cheerful exertiorij, had caused the 
place to asKime the aspect of a smoothly working self- 
acting machine. 

Being blessed with a sound constitution, 1 was enalded 
to perform all my duties with hearty active good-will. 
And as 1 had occasional journeys to make in connection 
wdth our affairs and interests, these formed a very interest- 
ing variety in the ordinary course of my daily w^ork. The 
intimate and friendly intercourse which I was so fortunate 
as to cultivate with the heads of the principal engineering 
firms of iny time, kept me well posted up in all that was 
new and advanced in the w'ay of improvements in mechani- 
cal processes. I had at the same time many pleasant 
oi>portunities of making suggestions as to further improve- 
ments, some of which took root and yielded results of no 
small importance. These visits to my friends were always 
acceptable, if I might judge from the hearty tone of wel- 
come with which I was generally received. 

I do not know what may be the case in other classes of 
businesses or professions, But as regards engineer mechanists 
and metal workers generally, there is an earnest and frank 
intercommunication cf ideas — an interchange of thoughts 
and suggestions — which i;a.^ always been a source of the 
liighest ])leasure to me, and which I liave usually found 
thoroughly reciprocated. Tlie subjects witji which engi- 
neers have to deal are of a wide range, and jealousy in 
intercommunication is almost entirely shut out. Many of 
my friends were special characters.” For the mo.st j)art 
they had made their own way in the world, like my.sclf. I 
found among them a great deal of quaint humour. Their 
talk was quite unconventional ; and yet their remarks were 
well M<x>rth being treasured up in the memory as things to l>e 
» thought about and pondered over. Sometimes they gave 
the key to the comprehension of some of the grandest 
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functions in Nature, and an insight into the operation of 
those invariable laws which regulate the universe. For all 
Nature is, as it were, a grand workshop, ruled over by an 
ev^r present Almighty Master, — of whose perfect designs 
and works we are as yet only permitted to obtain hasty 
and imperfect glimpses. 

To return to my own humbler progress, ^rom an (mrly 
period of my efforts as a mechanical engineer, I had been 
imi^rcssed with the great advantages <11 at would result from 
the employment of small high-pressyre steam-engines of a 
simple Jind compacFbonstruction. These, 1 thought, might 
suit the limited means and accommodation of small Victories 
and workshops where motive power was required. Tlie 
iiighly satisfactory results which followed the employment 
of steam-engines of this class, such as I siqiplied shortly 
aft(?r beginning business in Manchester, led U) a constantly 
increasing demand for tliein. They were used for hoisting 
in and out the weiglity bales of goods from the lofty Man- 
chester warehouses. Tliey worked the “ lifts,” and also the 
pumps of the powerful hydraulic presses used in packing 
the bales. 

These small engines were found of service in a variety ot 
ways. When placed in the lower parts of the building 
the waste steam was utilised in warming the various apart- 
ments of the bouse. The steam was conveyed in iron pipes, 
and tlius obviated the risk of fire which attended tlie use 
of stov(‘s and open fire-grates. I remeinl>er being mucli 
j)l(ia.sed with seeing a neat arrangtnuent of a ‘‘ hot-closet ” 
lieatoti by the waste steam conveyed from the bottom of 
the building. * This was irsed for holding the dinners and 
teas of the minor clerks and workpeople. Another enclosed 
place, Imated l>y waste steam, w^as used for <lrying wet 
clothes and jackets during rainy weather. Much attention 
was ])aid l)y the employtvrs to their work])eoi)le in these 
resj)ect.s. The former exhibited a great deal of kindly 
tbouglitfulness. But men and master were alike. It was 
a sourcf* of the greatest pleasure to me, when looking rouiu^ 
tlie warehouses and factories, to see the intelligent steady 
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energy that pervaded every department, from the highest 
to the lowest. 

I never lost sight of the importance of extending the 
use of my small steam-engine system. It was the most ci n- 
venient method of applying steam power to individual 
machines. Formerly, the power to drive h macliine was de- 
rived from a very complicated arrangement of shafting and 
gearing brought from a distant engine. But by my system 
I cgnveyed the power tto the machine by means of a steam 
pipe, which enabled t^e engine to which it was attached to 
be driven either last or slow, or to b^ stopped or' started, 
ju|t as occasion required. It might be run while all the 
other machines were at rest ; or, in the event of a break- 
down of the n^ain engine of the factory, the small engine 
might still be kept going, or even assist in the repairs of 
the large one.,, 

An important feature in this mode of conveying power 
by means of piping — in place of gearing and shifting belts 
and belt j)ulleys — was the ease with which the steam could 
be conveyed into intricate parts of the building. The pipes 
which I used were of wrought-iron, similar to those used in 
conveying gas. They could be curved to suit any peculi- 
arity of the situation ; and when the pipes were lapped 
with felt, or enclosed in wooden troughs filled with saw- 
dust, thd I0.SS of heat by radiation was reduced to a mini- 
mum. The loss of power was certainly much less than in 
the friction of a long and pt3rhaps tortuous line of shafting. 
With steam of 50 lbs. to the inch, a pipe of one-inch bore 
will convey sufficient steam to give forth five horse-pow(tr 
at a distance of two or three hundred feet from the 
boiler.^ 

I adopted the same practice in working the refined and 
complex machines used in printing coloured patterns on 


^ In the case of rambling premises, such as iron shipbuilding yards, 
t.})o conveyance of steam by well-protected pipes put underground for 
the purpose of driving engines to work punching and plate-shearing 
machines (which have to be near at hand when the wori is required), 
has very great practical advantages. 
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calico. A great variety of colours has to be transferred by 
a combination of rollers — each carrying its proper colour ; 
these are printed on the calico with the utmost exactnes s, 
and result in the complete 2)attcrn. My system of having 
a separate engine to give motion to these colour-printing 
nuichines was found to be of great service, and its value 
was recognised by its speedy and almost universal adoption. 
Every connection with the main shaft, with its gearing and 
belts and pulleys — by which coloiH*- printing liad before 
been accomplished — was entirely doijc away witli, because 
each niachine had its own special engine. The foimer 
j)ractice luul led to much waste, iind the ju'inting was oft^ii 
confused and badly done. The power was conveyed from 
a great central steam-engine; the printing .nachincs were 
langed by the side of a long galleiy, and by means of a 
(dutch each machine was started at once into action. 
'Jde; result of this was a consideraVde shock to the machine, 
and an intei’fercnce with the relative adjustments of the 
six or eight colour rollers, which were often jerked out of 
th<*ir exact relative adjustment. Then the machines liad 
to 1)0 6 top[)ed and the rollers readjusted, and sometimes 
many yards of calico liad been spoiled liefore this could be 
don(^ 

TIk'SO difliculties were now entirely removed. 'Wlien 
all was adjusted, the attendant of the print-macliine had 
only to open gradually tlie steam admission valve of his 
engine, and allow it to work the macfiine gently at its first 
oli-go ; and when all was seen to bo* acting in perfect eoiV' 
cert, U) o})en the valve further and allow the macliine to go 
at full speed.* The same practice was adopted in slow- 
ing off tiio machine, so as to allow the attendant to 
scrutinise the pattern and the position of the work, or in 
stop[>ing the machine altogether. So satisfactory ^vero the 
results of the application of this mode of driving calico- 
printing machines, that it was adopted for the like processes 
as aj>|)lied to other textile fabrics ; and it is now, 1 beli(we, 
universally applied at home as well as abroad. 

I may also add that the waste steam, as it issued from 
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the engine after performing its mechanical duty there, was 
utilised in a most effective manner by heating a series of 
stetim-tight cylinders, over which the printed cloth travelled 
a" it issued from the printing machine, when it wi\& speedily 
' effectively dried. In these various improvements in 
printing' I was most ably seconded by Mr. Joseph 
Manchester, whose practical acquaintance with 
that related to that department of industry rendered him 
of the greatest service. There was no “ Invention,*’ so to 
speak, in this almost obvious application of the steam- 
engine to calico-printing. It required* merely the faculty of 
oj^servation, and the application of means to ends. Tlie 
main feature of the system, it will be observed, was in 
enabling the ^superintendent of each machine to have j^er- 
fect control over it, — to set it in motion and to regulate its 
s])eed withou/' the slightest jerk or shock to its intricate 
mechanism. In tins sense the arrangement was of great 
commercial value. 

I had another opportunity of introducing my small 
engine systtun into the Government Arsemd at Woolwich. 
In 1847 the attention of the Board of Ordnance was 
directed to the inadequacy of the equipment of the work- 
shops there. The mechanical arrangements, the machine 
tools, and other applianc(is, were found insufficient for the 
economical production of the apparatus of modern warfare. 
Tlie Board did me the Inuiour to call uj>on me to advise 
with them, and also with the heads of departments at the 
arsenal. Sir Thomas Hastings, then head of the Ordnanctj, 
requeste<l me to accompany him at the first inspection. I 
made a careful survey of all the workshop.^, and although 
the machinery was very iiitere.sting as examples of the old 
and primitive methods of producing ^var material, 1 found 
that it was better fitted for a Museum of Technical 
Antiquity than for practical use in the,se days of rapid 
mechanical progress. Everything was certainly far be- 
hind tlie arrangements which 1 had observed in foreign 
arsenals. 

Tlie immediate result of my inspection of the w'urk- 
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shops and the processes conducted within them was, that 1 
recommended tlio introduction of machine tools specially 
adapted to economise labour, as well as to perfect tl o 
raptd production of war material. In this I was heartily 
supported by the hj^ads of the various depart^nents. ‘^Af^ 
several conferences with tlicm, as well as with#Sir ThonK4..s 
Fastings, it was arranged that a large extension (•.* 
worksliop space should be provided. I was so fortunate as 
to make a happy suggestion on thi^ head. It was, that 
by a veip^ small comparative outlay nearly double the 
workshop area might, be provided — by covering in with 
light iron roofs the long wide roadway spaces that divided 
tlie parallel ranges of workshops from each other. 

This plan was at once adopted. Messrs. Fox and 
Henderson, the well-known railway roofing contractors, 
Were entrusted witli the order; and in a verj' short tirm^ 
the arsenal was provided with a noble set of light ami airy 
wcu'kshops, giving ample accommodation for present re- 
cpiirements, as well as surplus space for many years to 
come. In order to supply steam })ower to each of these 
beautiful worksliops, and for working the various machines 
placed within thcni, I reverted to my favourite system of 
small separate steam-engines. This was adopted, and the 
costly ranges of shafting that wcflild otherwise have been 
necessary were entirely dispensed with. 

A series of machiiio tools of tlie inc^t improved modern 
construction, specially adapted for the various classes of* 
work carried on in the arsenal, tog*ether witli kiiprovcd 
ranges ’of smiths’ forge hearths, blown by an air blast 
supplied by fans of the best construction, and a siiitable 
supply of sfhall hand steam hammers, completed the arrange- 
ments ; and quite a new era in the forge work of tlie 
arsenal was begun. I showed the managers and the 
workmen the docile powers of the steam hammer, in pro- 
ducing in a few minutes, by the aid of die.s, many forms in 
wrouglifc-iron that had heretofore occupied hours oj tlie 
most skilful smiths, and that, too, in much more perfect 
truth and exactitude. Both masters and men were de- 

X 
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lighted with the result : and as such precise and often com- 
plex forms of wroiiglit-iion work >verc frequently required 
])y hundreds at a time for the equi[)incmt of naval gun 
carriiiges and otlier purposes, it was seen that tlie steam 
hammer must Jieiiceforward operate as a^ powerlhl auxiliary 
in the productions of the arsenal. 

^11 the introduction of all these improvements I re- 
ceived the frank and cordial encouragement of tlie chief 
officers of the Board’ of Ordnance and Admiralty. My 
suggestions w^ere zejdously carried out by Colonel J. N. 
Coiqulioun, then head of the chief mhcbanical department 
oi' the Ordnance works at WoolwicL Pie was one of the 
most clear-headed and intelligent men I have ever met 
with. He liad in a special degree that happy power of in- 
spiring his zeal and energy into all who worked under his 
superintendence, whether foremen or workmen. A wonder- 
fully sympathetic effect is produced wdien the directing 
head of the establishment is possessed of the valuable 
faculty of cheerful and well-directed energy. It works 
like an electric thrill, and soon pervades the wholes depart- 
ment. I may also mention General Dundas, director of 
the Royal Gun P'actory, and General llardinge, head of 
the Royal Laboratories.^ This latter department included 
all professes connected •with explosives. It wan super- 
intended by Caj>tain Boxer, an officer of the highest talent 
and energy, who brought c/crything under his control to 
the highest pitch of excelhn>ce. I must also add a most im- 
portant person, my old and much esteemed friend John 
Anderson, then general director of the M achinery -of Ihti 
arsenal. He was an admirable mechanic, a man of clear 
practical good sense and judgment, and he ^3vcntually 
raised him.self to the highest position in the public 
service. 

^ Tlio term “ Laboratory ” may appear an odd wonl to use in oon- 
noction with maehineiy and meclianicul operations. Yet its original 
hignilmatioii was quite appropriate, ina.srimch as it related to tlie pre- 
paration of expio.sive Bubstancos, such as shells, rockets, fiisec.'s, 
cartri'lgcK, and percussion caps, where chemistry 'was as much con- 
cerned as mechauism in producing tlie required results. 
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Tlie satisfactory perfonnance of the machinery which 
had hecn su])[)licd to the workshops of tiie royal dock- 
yards and arsenals, led to fnrtlier demands for similar 
in.l^hinery for foreign GoverniiKmts. Foreign visitors 
were allowed frc(;ly to inspect all that l^id Ijeen done. 
Wdiatever may be said of the wdsdom of thi* ])roceeding, 
it is certainly true tliat no mechanical im|>rovement can 
long l)e keyrt secret nowadays. Everything is published 
and illustrated in ovir engineering ^fournals. And if The 
foreigners had not been allowed io obtain their new 
machines from Knglan<I, tire}’- Avere provided with facilities 
enougli for constructing them for themselves. At a^l 
events, one result of the improved working of tlie new 
machines at the lioyal Arsenal at Woolwit^i, Avas the re- 
ceipt of large orders for our firm for the supply of foreign 
Governments. For instance, that of Spain ^im ployed us 
liberally, principally for the equipment of the royal dock- 
yards of i\nTol and Cartagena. These orders came to us 
through Messrs. Zuluatta Brothers, Avho conducted their 
proceedings Avith us in a prompt and business-like way for 
many years. Through the same firm Ave obtained ordi'rs 
to furnish machinery for the Spanish royal dockyard at 
Havana. 

In 1849 we received an etteirsive order fipm tlie 
Russian Government. This was transmitted to us 
through the Imperial Consulate in Lontlon. The luachineiy 
was rc(piii'ed for the equipment of a very extensive rope 
hietory at the naval arsenal of Nicolaiev, on the Biack Sea. 
This order inchuhal all the machinery requisite for the 
factory, from tfie heckling of the hemp to the twisting of 
tlio largestf ropes and cables required in the Ivussiaii naval 
service. The d(‘sigii and organisation of this machinery 
in its minutest detail caused me to made a sj)eoial study 
of the art of rope-making. It was a compaiativtdy new 
subject to me ; but I found it full of interest. It Avas a 
ditiiculty, and tlienvfore to be overcome. And ii)^ this 
lies a great deal of the pleasure of contriving and in- 
venting. 
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During the progress of the work 1 liacl the advantage 
of the frequent presence of an able llussian officer, Captain 
Piitchkraskoy, whose intelligent supervision was a source 
of much satisfaction. We had also occasional visits fibm 
Admiral Korivleff, a man of the highest ord(*r of intflli- 
gence. He wivs not only able to appreciate our exertions 
to execute the order in first-rate style, but to enter 
into all the special details and contrivances of the work 
wh'Ile in progress. I 'had often occasion to meet Russian 
officers while at the* Bridgewater Foumlry. They were 
usually men of much ability, selecle<l by the Russian 
Govei-nment to act as their agents abroad, in order to keep 
them well posted up in all that had a bearing upon their 
own interests. They certainly reflected the liigliest credit 
on their Government, as proving their cai‘dul selection of 
the best meifto advance the interests of Russia. 

During the visit of the Grand Duke Constantine to 
England about that time, lie resided for some days with 
the Earl of Ellesmere at Worsley Hall, about a rnil<; and a 
lialf from Bridgewater Foundry. We were favoured Avitli 
several visits from tlie Grand Duke, accompanied l)y Baron 
Bruniiow, Admiral Heyden, and several other Russian 
officials. They came by Lord Ellesmere’s beautiful barge, 
wliich /Irew up alongside our wharf^ where the part}' 
landed and entered the works. The Grand Duke care- 
fully inspected the whole pJ ice, and expressed himself as 
greatly pleased with the coiuplete mastery whicli man had 
obtained- over obdurate materials, through the unfailing 
agency of mechanical substitutes for manual dexterity and 
muscular force. 

I was invited to meet this distinguished* party at 
Worsley Hall on more than one occasion, and was much 
pleased with the frank and intelligent conversation of tlie 
Grand Duke, in Ids reference to what ho had seen in his 
visits to our works. It was always a source of high plea- 
sure lo me to receive visits from Lord Ellesmere, as lui was 
generally accompanied by men of distinction who were well 
abh^ to apijreciate the importance of what had been dis- 
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play^nl before, tliern. Tin? visits, for instance, of Kajali 
Ib’ooko, the Earl of Elgin, tlie Duke of Argyll, Chevalier 
Biyisen, and Count Flahaiilt, stand out bright in iny 
iTunnory. 

But to return to my rope-making inaebinery. It was 
linished to the satisfaction of tlie liussian ol!i?ers. It#wa.s 
sent olf by ship to the Black Sea in July 1851, and fitted 
up at Nicolaiev sliortly after. I .received a kind ami 
pr<'ssiiig invitation from Admiral Komileff to accompany 
him on 4^]ie first trip of a magnificent steamer which liad 
])een constructed in England under his supervision. His 
ol»ject was, not only that I might have a pleasant voyage 
in hi.s company, but that I might seci my mi^hinery in full 
action at Nicolaiev, and also that I might make a personal 
survey of the arsenal worksliops at Seliastopol. It would, 
no doubt, have been a delightful tri|>, but it was not to be. 
The unfortunate disruption occurred between our Govern- 
ment and that of Russia, which culminated in tlie disastrous 
(b’iiueau War. Oim of the first victims was Admiral 
Jxornilell' He was killed by one of our first shots while 
(Migaged in placing some guns for ihe defence of tlie 
entrance to the harbour of Sebastopol. 



CHAPTER XVIII. 

ASTlft)NOMICAL PURSJIITS. 

L‘et me turn for a time from the Foundry, the whirr of the 
self-acting tocjs, and the sound of the steam hammers, to 
my quieter pursuits at home. There I had niuch tranquil 
enjoyment in the company of my dear wife. I had many 
liobbies. Drawing was as familiar to me as language. 
Indeed, it was often my method of speaking. It has 
always been the way in which I have illustrated my 
thoughts. In the course of my journeys at home and 
abroad I made many drawings of places and objects, which 
were always full of interest, to me at least ; and they never 
ceased to bring up a store of happy remembrances. 

Now and then I drew upon my fancy, and witli pen 
and ini; I conjured uj) ‘^The Castle of Udolpho,” “A Bit 
of Old England,” The Fniries are Out,” and “ Everybody 
for Ever.” The last* is crowded with thousands of figures 
and heads, so that it. is almost impossible to condense the 
drawdng ‘into a small compas.s. To these I added “ The 
Alchemist,” “ Old Mortality,” “ Robinson Crusoe,” and a 
bit of English scenery, which I called “Gathering Sticks.” 
I need not say with how much jileasure I executed th(;se 
drawings in my evening hours. They were not “ ]>ide 
lished,” but I drew them with lithograjihic ink, and had 
them printed by Mr. Maclure. 1 afterwaids made presents 
of the series to some of my most intimate fi iends. 

In remembrance of the great j>leasur(i which I had 
derived from tlie perusal of Washington Irving’s fascinat- 
ing works, I sent him a copy of my sketches. His answer 
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was charming and characteristic. His letter was dated 
“ Sunnyside,” Massaclmsetts, where he lived. He said 
(17th January 1859) : — 

“ Dear Sir — Accept my most sincere and hearty thanks for 
the exquisite fancy .sketches which you have Ipd the kiiidne.ss 
to send me, and for the expressions of esteem ami. regard in the 
letter which accuin])anied them. It is indeed a heartfelt grati- 
fication to me to think that I have Ix^en able by any exercise 
of my pen to awjd<en such warm and delicate sympathies, and 
to call forth such testimonials of pleasure and a[)probation from 
a persoii of your cultivated taste and intellectual ele\'atioii. 
With high respect and regard, I remain, my dear sir, your truly 
obliged friend, Washington Irving.” 

Viscount Duncan, afterwards Earl Cainperdown, also 
acknowledged receii)t of tlie drawings in a characteristic 
letter. He said : — “ We are quite delighted vvitli them, 
especially with ‘ The Fairies,^ wliicli a lady to whom I 
showed them very nearly stole, as she declared that it quite 
realised her dreams of fairyland. I am only surprised 
that amidst your numerous avocations you have found time 
to execute such detailed works of art ; and I sliall have 
much pleasure in being reminded as I look at the draw- 
ings that the same liaiul and lie.ad that executed them 
invented the steam hammer, nind many other gigantic 
[)ioc(?s of machinery which will tend to immortalise the 
Anglo-Saxon race.” 

But my most favourite pursuit, after my daily exertions 
at the Foundry, was Astronomy. “ There were^ frequently 
cleaV iiiglits when tlie glorious objects in the Heavens were 
seen in most attractive beauty and brilliancy. I cannot 
find words to express tlie thouglits which the impressive 
grandeur of the Stars, seen in the silence of tlie night, 
suggested to mo ; espi?cially wlieu I directed my Telescope, 
even at random, on any portion of the clear sky, aiul con- 
sidered lliat aach Star of tlie multitude it revealed to me, 
was a Sun ! the centre of a system ! Myriads of such 
stars, invisibl(‘ to tlu^ unassistevl eye, wert‘ rendered pert 
fectly distinct by the aid of the telescope. The magnificence 
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of the sight was vastly increased when the telescope was 
directed to any pOTtioii of tlie Milky Way. It revealed 
such countless multitudes of stars that 1 liad only to sit 
before the eyepiece, and behold tiie endless processiorf of 
these glorious objects pass before me. The motion of the 
earth assisted ih changing this scene of inexpressiV)le mag- 
nifioence, wliich readied its climax wlien some object such 
as the Cluster in Hercules came into sight. The com- 
ponent stars are so crowded together there as to giw* the 
cluster the appearance of a gray Bpot ; but when examiiu‘d 
with a telescope of large apertr.re, it btjcomes resoiVed into 
such myriads of stars as to defy all attempts to count 
them. Nothing can convey to the mind, in so awful and 
impressive a lAanner, tlic magnificent and infinite exttuit 
of Creation, and the inconceivable power of its Creator ! 

I had already a slight acquaintance with Astronomy. 
My father had implanted in me the first germs. Ho was a 
great admirer of that sublimest of sciences. I had obtained 
a sufficient amoimt of technical knowledge to construct 
in 1827 a small but very effective reflecting telescope 
of six inches diameter. Three years later I initiated 
Maudslay into the ait and mystery of making a reflecting 
telescope. I then made a speculum of ten inches diameter, 
and but for the unhajipy ch'cumstance of his deatli in 1831, 
it would liave been mounted in his pro})Osed observatory at 
Norwood. After I had settled down at Fireside, Patricroft, 
I desired to possess a tekscope of considerable ])ower in 
order to enjoy the tranquil pleasure of surveying the heavens 
in tlieir impressive grandeur at night. 

As I had all the means and appliances for casting specula 
at the factory., I .soon had the felicity of embodying all my 
former self-acquired skill in this fine art by producing a 
very perfect casting of a ten-inch diameter speculum., j’he 
.'dloy consisted of fifteen parts of pure tin and thirty-two 
})arts of pure copper, wdth one part of arsenic. It was aiyfi 
with perfect soundness, and was ground and polished/ by a 
machine wdiich I contrived for the purpr)8(‘. The spclrnilum 
was so brilliant that when my friend William Lassejll saw 
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it, ho said “ it made his mouth wiiter.” II was about this 
time (1840) tliat I had the great hal)pine.ss of hecoining 
acquainted with Mr. Lassell, and profiting by bis devotion 
t<f astroromical pursuits and his profound knowledge oi 
the subject.^ He„had acquired much techy cal skill in the 
construction of reflecting telescopes, and the companionship 
between us was thus rendered very agreeable. * Ther5 was 
an intimate exchange of opinions on the subject, and my 
friendship with him continued during forty successive years. 
I was perhaps a little ahead of himlin certain respects. I 
had more practical fcnowle^ge of casting, for I had begun 
when a l»oy in my bedroom at Edinburgh. In course* of 
time I contrived many practical “dodges” (if I may use 
such a wonl), and could nimbly vault oveiTdifliculties of a 
.sT>ecial kind which had hitherto formed a barrier in the 
ay of amateur speculum makers when fighting their way 
to a home-made telescope. 

^ Mr. Lu.s.scll was a man of .siqKirb power.s. Like many others ^vllo 
have done so much for a-stronoiny, he started as an amateur. Ife was 
first ai)pronti(N‘d to a merchant at Liverpool. He then began busine.ss 
as a brewer, Eveiitvmlly lie devoted liiinself to ajstronomy and a.stro- 
noinical niechanii's. When in his twenty-first year ho began con- 
stnu’ling rcnecting t(dcs'‘opes for biinself. He proceeded to make 
a Newtonian of nine inches aperture, which he erected in an obs(‘rva- 
tory at his residence near Liverpooi, happily named ‘‘ Starlield." 
\Vitli this inslnnnent he worked diligently, and deteclet^ the sixth 
star in tlie trajieziuin of Orion, In 1844 he conceived the bold idea of 
constiiictiiig a reflector of two feet aperture, and twenty feet focal 
length, to be mounted cquatorially. Sir John IJersehel, in mentioning 
l\lr. LasselTs Work, did me the honour of saying “that in Mr. Nasmyth 
he was fortunate to find a mechanist capable of exe?cuting i»i the highest 
perl'eJtion all his conceptions, and prepared by his own loro of astro- 
nomy and practical acquaintance with astronomical observations, jind 
with the construction of spccula,.to give them their full effect.” With 
this fiiie instrument Mr. Lassell di.scovered the satetlite of Xcpiyur. 
He also discovered ilie eighth satellite of fSaturn, of extreme minute- 
ness, as well us two additional satellites of l/raiins. But i^erhaps his 
best work was done at Malta with a much larger tolescop(‘, four (Vet in 
aperture, and thirty-seven feet focu.s, erected there in 1881. He re- 
mained at Alalia for three years, and published a catalogiio of 600 new 
nebiihe, whii’h will bo found in tlio Memoirs of (he Kvyal Astrommikal 
Soricty, One of bis curious sayings was, ** I have had a greail deal to 
do wifh opticians, some of them — like Cooke of York — are rcalh/ 
opticians ; but the greater number of them are merely iAopticiaus !” 
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I may mention that I know of no mechanical pursuit in 
connection with sciAice, that offers such an opportunity lor 
practising the technical arts, as that of constructing from 
first to last n complete Newtonian or Gregorian Refiectfeg 
Telescope. Su^h an enterprise brings before the amateur a 
succession of«the most interesting and instructive mechanical 
arts, and obliges the experimenter to exercise the faculty of 
delicate manipulation. If I were asked what course of 
practice was the best to instil a true taste for refined 
mechanical work, I sliould say, set to^and make fpr your- 
self from first to last a reflectii% telescope with a metallic; 
speculum. Buy nothing but the raw material, and work 
your w’ay to the possession of a telescope by means of your 
own individual labour and skill, ‘you do your work with 
the care, intelligence, and patience that is necessary, you 
will find a glcfrious reward in the enh.anced enjoyment of a 
night with the heavens — all the result of your own ingenuity 
and handiwork. It will prove a source of abundant pleasure 
and of infinite enjoyment for the rest of your life. 

I well remember the visit I received from my dear friend 
Warren de la Kue in the year 1840. I was executing 
some w^ork for him with respect to a new process which lie 
had contrived for the production of wdiite lead. I was then 
busy with the casting of 'iny thirteen-inch speculum. He 
watched my proceedings with earnest interest and most 
careful attention. He to! 1 me many years after, that it wjvs 
the sight of my special j>r(*cess of casting a sound Bjjeculura 
that in a riiauner caused him to turn his tlioiights to practical 
astronomy, a subject in which he has exiiibil)cd such iioble 
devotion as well as masterly skill. Soon after his visit 1 
had the honour of casting for him a thirtefui-inch sj)e(;uluTii, 
Avhich he afterwards ground and polished by a inelhod of 
his own. He mounted it in an equatorial instrument of 
such surpassing excellence as enabled him, aide.d by hi.s 
devotion and pure love of tlie subject, to record a serie.s of 
obserVj^itions and results which wull liaiid his name down to 
posterity as one of the most faithful and patient of astro* 
Domical observers. 






xvm. 


A GHOST AT PATRICKOFT ! 


816 


But to return to my own little work at Patricroft. I 
mounted iny ten-inch home-made reflecting telescope, and 
be|;an rny survey of the heavens. Need I say with what 
exquisite delight the harmony of their splendour filled me. 
I began as a learner, and my learning grew jvith experience. 
There were the prominent stars, the planets, tlfe Milky Way 
— with thousands of far-off suns — to be seen. * My oljser- 
vations were at first merely general ; by degrees they be- 
came particular. I w«as not satisfied with enjoying these 
sights ii^self ; I ma^le my friends afld neighbours sharers 
in my pleasure ; and some^f them enjoyed the wonders of 
the heavens as much as I did. • 

In my early use of the telescope I had fitted the specu- 
lum into a light square tube of deal, to which the eye-[)iece 
was attached, so as to have all the essential parts of the 
telescope combined together in the most simpfe and portable 
form. I had often to remove it from place to jilace in my 
small garden at the side of the Bridgewater Canal, in order 
to get it clear of the trees and branches whicli intercepted 
some object in the heavens which I wished to see. How 
eager and enthusiastic 1 was in those days ! Sometimes I 
got out of bed in the clear small hours of the morning, and 
went down to the garden in my night-shirt. I would take 
the telescope in my arms and plSnt it in some suitable spot, 
where I might get a [leep at some special planet or star 
then above the horizon. 

It became bruited about that a ghost was seen at Patri- 
croft 1 A barge was silently gliding along the -canal near 
midniglit, when the boatman suddenly saw a figure in white. 
“ It moved among the trees udth a collin in its arms !” The 
appariti(»ii was so sudden and strange that hh immediately 
concluded that it was a ghost. The weird sight was re]>orted 
at the stations along the canal, and also at AVolvm’hanq»ton, 
which w as the boatman’s lieadquarters. He told the people 
at Patricroft on his return journey wliat he had seen, and 
great was the excitement produced. The place was h|unted; 
tlierc w^as no doubt about it I After all, the rumour was 
founded on fact, for the ghost wtis merely myself in m^' 
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night-shirt, and the cofhn was my telescope, whicli 1 was 
({uietly shifting froih one place to another in order to get a 
clearer sight of the heavens at midnight. 

My ambition expanded. I now resolved to construct 
a reflecting tejescope of considerably greater power than 
that which I possessed. I made one of twenty inches 
diameter, and mounted it on a very simple plan, thus 
removing many of the inconveniences and even personal 
risks that attend the* use of such instruments.^ It had 
been necessary to moint steps or lad(\.ers to get at; the eye- 
})iece, especially wdien the objects to be observed were at a 
high elevation above the horizon. I now prepared to do 
some special work with this instrument. In 1842 I began 
my systematic researches upon the Moon. I carefully and 
minutely scrutinised the marvellous details of its surface, a 
pursuit which*I continued for many years, and still continm? 
with ardour until this day. My method 'was as follows 

I availed myself of every favourable opportunity for 
carrying on the investigation. I made careful drawings 
with black and white chalk on large sheets of grey-tinted 
])aper, of such selected portions of the Moon as embodied 
the most characteristic and instructive features of her 
wonderful surface. I was thus enabled to graphically re- 
present {the details with due fidelity as to form, as well as 
with regard to the striking effect of the original in its 
masses of light and shade. I thus educated my eye for 
the special object by ^systematic and careful observation, 
and at the same time practised my hand in no less careful 
delineation of all that* was so distinctly presejated to me by 
the telescope — at the side of "vyhicli iny sheet of paper was 
handily fixed? I became in a manner familiar w ith tlie 
vast \'aiiety of those distinct manifestations of volcanic 
action, which at some inconceivably remote period had pro- 
duced those wondfjrful features and details of the moon’s 
surface. 8o far as could be observed, there was an entire 


* For illustration of the plan of mounting a large telescope, see p. 
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absence of any agency of change, so that their formation 
must have remained absolutely intact; since the original 
cosmical heat of tlie moon had passed rapidly into space. 
Tlivi surface, with all its won<lrous details, presents the 
same iisjaict as it did probably millions of ages ago. 

This consideration vastly enhances the de5p interest with 
which we look u})on the moon and its volcanic (ietails. • It 
is totally without an atmosphere, or of a vapour envelope, 
such as tlie earth possesses, and which*must ha^'e contribuj^ed 
to tlie conservation of the cosmical l|pat of the latter orb. 
The mooh i.s of relatively amall mass, and is consecpiently 
inferior in heat-retaining power. It must thus have partgd 
witli its original stock of cosmical heat with siicli rapidity 
as to bring about the final termination iS those surface 
changes wliieh give it so peculiar an aspect. In tlie case 
of the earth the internal heat .still continues in operation, 
tlaiiigh in a vastly reduced degree of activity. Again in 
case of the moon, the total absence of water as well as 
atmosj)here has removed from it all those denudative activi- 
ties which, in the earth, have acted so pow’erbilly in eflect- 
ing changes of its surfaces as well as in the distribution of 
its materials. Hence tlie appearance of the w'onderful 
details of the moon’s surface presents us with objects of 
iTiconceivably remote antiquity. • 

Another striking characteristic of the moon’s surface is 
the enormous magnitude of its volcanic crater formations. 
In comparison with these, the greatest on the surface of the 
earth are reduced to insignificance Paradoxical as the 
statement may at first appear, the magnitude of tfie remains 
of the jirimitive volcanic energy in life moon is simply due 
to the smallness of its mass. Being only about one 
eightietli part of the bulk of the earth, the force of gravity 
on the moon’s surface is only about one-sixth. Ami as 
eruptive force is quite independent^ as a of the huv of 
gravitation, and us it acted with its full energy on matter, 
wiiicli in tlie moon is little heavier than cork, it w^as dis- 
})er.s(Hl in divergent flight from the vent of the volfanoes, 
IVee from any atmosi)h(jric resistance, and thus secured an 
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enonnously wider dispersion of tlic ejected scoria\ Hence 
the building up of those enormous ring-fonued craters wliicli 
are seen in sucli vast numljers on the moon’s surhice — some 
of them being no less than a liundred miles in diamc^,;er, 
with which those of Etna and VesuAuus are the merest 
molehills in fomparisond 



(JENKRAL Struct r:a : op lunar craters. 


1 may mention, in passing, that tlie frequency of a cen- 
tral cone within these *ring-shaped lunar craters supplies us 
with one of the most distinct apd unquestionable ^evidences 
of the true nature and mode of the formation of volcanoes. 


^ Thu illustration on the next page exhibits a (Ta.s.s of voleani(i 
foniiations that may be seen on many jiortions of the inoon’s surlace. 
They are wliat 1 would term exudative volcanie mountains, tlm 
results of a comparatively gentle diseharge of voleanie matter, which 
has resniled in lieaped up emiiieuees ; a vast gi’ou]) of whicli Wure 
•ilisphiyed iii tlie illustration given on page 322, some of tlicm being 
upwards of 20,000 feet high. 
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Thc}^ are tlie result of the expiring energy of the volcanic 
(Uscliarge, which, wh(*n near its term i nation, not having 
siilficient energy to (‘jeet the matter far from its vent, Ix*- 
coK*es deposited around it, and thus builds uj) the central 
cone as a sort of monument to commemorate its expiring 
efforts. In this way it recalls the exact features of our own 



l*ICO, An ISOLATKl) LUNAR MOUNTAIN J>t)00 KEKT HIGH. 


terrestrial craters, though the latter are infinitel}" smaller 
in comparison. Wlien we consider how volcanoes are 
formed — by the ejection and exudation of material from 
beneath the solid crust — it will be seen how the lunar 
eminences are formed ; that is, by the forcible projection of 
fluid molten matter through cracLs or vents, tlirougliAvliich 
it makes its way to tlie surface. 
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It was in reference to this very interesting sul»joct tliat 
I made a drawing c/ the great isolated volcanic mountain 
l^ico, about 8000 feet high. It exhil)its a very diflerent 
appearance from that of our mountain ranges, wliicli ftre 
for the most part the result of a tangential action. In the 
case of the earth, the hard stratified crust had to adapt 
itseli to the shrunken diameter of the once much hotter 
globe. This tangential action is illustrated in our own 
persons, when age causes the body to shrink in bulk, while 
the skin, which does (pot shrink to tlie same extent, has 
to accommodate itself to theoshrunlven interior,* and so 
foiims iimnJdes — the wrinkles of age. This theory opens 
up a chapter in geology and physiology well worthy of 
consideration. • It may alike bo seen in the structure 
of the surface of tlie earth, in an old a})ple, and in an 
old hand.^ • 

While earnestly studying the details of the moon’s 
surface, it was a source of great additional interest to me 
to endeavour to realise in the mind’s eye tlie possible 
landsc(ij)e effect of its marvellous elevations and depres- 
sions. Here my artistic faculty came into opia-ation. I 
endeavoured to illustrate the landscape scenery of the 
Moon, in like manner as we illustrate the landsca])e 
scenery of the Earth. •The telescope revealed to i... 
distinctly the volcanic craters, the cracks, and the ranges of 
mountains — l)y means of ihe light and shade on tlie 
moorfs surhice. One of tiio most prominent conditions of 
the awful , grandeur of*luiiar scenery is the brilliant light 
of the sun, far transcending that which we experience 
upon the earth — enhanced by the contrast * with the jet- 
black backgwiund of the luiftir heavens, — the •result of 


^ Tlio shiunkon Land on llio otlicr side is that of Mr. Nasniyth, 
|diotogrdj»Led liiinsclf. According to Psydionoiny of the Ihviut,, 
Ly R. Beamish, F.K.S., author of The Life of Sir M. I. Brunei, 
it exhibits a thoroughly nicchaiiical hand, as well as the hand oC 
a delicate inaiiipiilator ; illustrating tliat reinarkahlc exjiression in 
the Bo^ik of Job, that ‘‘in the hand of all the sons of men God 
jilfices rnaikvS, that all the sous of men may know tlicir own works,” 
— Ku. 
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tJui total ahs(‘nce of atiiiosi>hore. Oiio i)ortioii of tho moon, 
on which the sun is shining, is hiilliantly ilhuninated, 
while all in shade is dark. 



KHRl'MvKX AlTI.i: AND 


' 'rin’Sf illiistr.ilioiis serve te illustrate one ol’ the iju>.st potent »>l 
geologieal Ji;^eiieies >\liieli lias L^iveil tile earth’s suii'aee its ^rainiest 
eharaelerist ies, 1 uieaii the* elevation of iiHumtain ranges ihrori^h the 
eoiitraetion of the gh>he us a Uy llh' aetioii of nuiuity the 

Conner laiger surfaciM TUshes <lov 
and the superlliioiis matter, wlii* 
itself hy tangent iu-1 ilisplaeei 

alteretl or deereased si/.e of the glohe, lienee our nuiuiitain faiigt s, 

MIS when seen near at hand are merely 
arth. 

Y 
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fJOO 


"While tlie disc of the sim appears a vast electric light 
of overpowering rryless brilliancy, every star and ])lanet 
ill the black vault of the lunar heavens is shining ^^ith 



BCAie or 3Q0 MJLES 

Ll'NAK MOLNTAIN.S A\l. K:\TIN< r VcjI.CANI',; UKS. 

steady brightness at all tiine.s; as, wlK^ther the Sun 
I^resent or absent during the long fourteen days’ length of 
the lunar day or night, no diflerence on the absolutely 
, Idack ‘aspect of the lunar heavens can aj)pear. That asjiect 
must be eternal there. No inoditication of the darlfiiess of 
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sliaclows in the Moon can result from the illutninative 
effect, as in our case in the eartli, front light reflected info 
shallows l>y the l)luo .shy of onr earthly day.^ Tlie inten- 
sity^ of the contrast between light and shade must thus 
lend another awful aspect to the scenery, of the Moon, 
wl)ile deju’ived of all those charining effects Yrliich aitists 
term aerial j>er.s])('ctive,” by which relative distances are 
rendeia'd cognisable witli such tender riiid exquisite beauty, 
llie al)sence of atmosphere on tlie Moon causes the mT)st 
distant olyjects to ap[\ear as close as tlie nearest ; while the 
comparatively rapid curvature of tlie moon, owing to its 
being a globe only oiie-foiirth tlie diameter of the earth, 
must neef's.sarily limit veiy cunsidmaldy the range of view. 

It is the comliination of all these eircunistances, which 
we hnoAV with absolute certainty must exist in the ^Moon, 
tlie.t gives to the contemplation of her marvellous surface, 
as revealed by the aid of jiowerful telescopes, — one of tlie 
grandest and most deeply interesting su1>ject.s that can 
occupy our fhoughts ; especially when we rt‘gard the 
jihysieat constitution and the peculiar structure of her 
surface, as tliat of our nearest planetary neighbour, and 
also as our sci’vieealde attcuidant 1\y night. 

Then there ai’c the dade-s, .so useful to man, preserving 
tlie sanitary condition of the riveV mouths and tide-swept 
shores. We must be grateful for the Moon’s existence on 
that account alone. She is tlie grand .scavenger and 
practical sanitary commissioner of the earth. Tlimi con- 
sider the work she docs ! She moves hundreds of sliijis and 
barge.s* filled wjth valuable cargoes, u[^ our tidal rivens, to 
the commercial cities on their banks. She thus i>erfonns 
a vast amount of daily and nightly mechanic^ drudgery. 
She is the most effective of all Tugs ; and now that we 
understand tlie convertibility and conservation of force, we 
may bo able to use her Tide-producing powers tli rough the 

^ A small degi’ec of illumination is, however, given to sonic portions 
of the Moon’s surface by the Earth-shiifi^^ when the earth is sueli 
a position with regard to tlio Moon, as to rotloct some light on to it, 
as the Moon does to the earth. 
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agency of electricity for incclianical piirposea.^ Jt is even 
possible that the TMes may yet light our streets and houses ! 

Is the moon inliabiH'd ? It seems to me that tlui ('7itiro 
absence of atmospliere and water forbids the su])positicfn — 
at least of any form of life with which we are acquainted. 
Add to tlii» adverse condition, tlie fact of the moon’s day 
being equal to fourteen of our days ; the sun shining with 
much more brilliancy of effect in tlie moon than on the 
earth, where atinospliere and moisture act as an important 
agent in modifying^ its scorching rays; whilst. no such 
agency exists in the moon. YJic sun shines there witlioiit 
ifttermission for fourteen days and nights. During that 
time the heat must accumulate to almost the melting point 
of lead ; while? on the other hand, the absence of tlie sun 
for an equal period must l)e followed by a period of intense 
cold, such asVe have no experience of, even in the Arctic 
regions. The highest authorities state that the cold during 
the Moon's long niglit must reach as low as 2oO degi*ces 
below the freezing i>oint of water. I’liese considerations, 
1 think, reasonably suggest that the existence of any form 
of life in the Moon is in the liigliost degree im(n’obal)l(\ 

The first occasion on whicli I e.xhil.»ited my series of 
drawings of the Afoon, together with a ma|> six feet in 
diain(it(ii- of its entire, visit)Ie surface, was at the meeting of 
the British Association at Kdinburgh in LSoO. I always 
looked forward to these Tr.eetings with gre.at |)leasur(^, and 
attended them with^ si. ju erne interest. My dear wife 
always apccornpanied me. It was our sci(*ntific lioliday. 
It was also our hojiday of friernlship. VVe inet*ma,ny 
of our old friends, and made many new friends. Alas, 
how many bf them liave departed I Hersehef, Faraday, 
Kobinson, Taylor, Fliilhps, Brewster, Bosse, Fairliairii, 
Lassell, and a liost of minor stars, who, altliougli perliaj)s 
wanting in the brightness or magnitude of those I have 

^ It is not quite a, century since London was in ])art supplied with 
water tka Moon, tlirou<<li en)|>]oying the tidal acition by tlic waters 
at Old London liridge, w4iere the tide mills worked the water-suj)[»ly- 
ing pumps. 
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named, made good ameiKls by the warmth of their cheerl’ul 
rays. We saw the younger lights emerging above tlie 
lioii^on : the men who still continue to shed their glory 
ovet the meetings of the Association. 

How delightful, was our visit to Edinburgh in 1850. 
It was “mine ovvm romantic town.” I renuunbered its 
striking features so well. I'licre was the broaM mas5 of 
the Old Town, with its endless diversity of light and shade. 
TIku'c was the gi’and old fortress, • with its towers and 
turrets and Idack ]>ortholes. Towards evening tlic distant 
glories of tlui de.j)arting sun ^hi’cw forward, in dark outline, 
the wooded hill of Corstor})hine. TIk^ rock and C‘asfel(; 
assunn‘d a new as])cct every time 1 looked at them. The 
long-drawn gardens filling the valley befwccn the Old 
Town and the New, and the thickly-woodetl sears of the 
epistle rock, were a charm of landscape, and .T charm of art. 
Aithur’s Seat, like a lion at rest, seemed ]jerfect witch- 
crtift. And from the streets in the New Town, or from 
Calton Hill, what singular glances of l>eauty were observed 
in tlie distance — tlic gleaming waters of the Firth, and tin* 
blue shadows among the hills of Fife. 

T rennnnbered it all, from the days in whirh 1 sat, as a 
child, beside the lassies watching tlie claes ” on the Calton 
Hill, and hearing the chimes of %St. (liles’s tinkling across 
the Nor’ Loch fi’om the Old Toavii ; the walks, when a l>oy, 
in the i)ictnresque country round Edinburgh, nitli my 
father and Ids scientific and artistic friends ; my days at 
the High Sehool, and then my evenings at the , School of 
Arts ;* my castings of brass in mv bedroom, and the 
teebnieal training I enjoyed in the workshop of my ohl 
sclioolfclhTw ; my roadway locomotive and its-'success ; and 
finally, the making of my tools and machines intended for 
Manchester, at the foundry of my tlear old friend Douglass. 
It all came back to me like a dream. And now, after 
sonu‘ tw(!nty years, I had returned to hMinburgli on a visit 
to the British Association. Many things had b(‘en changed 
— many relatives and friends had departed — hu't still 
Kdinhurgli roinaiiied to mo as fascinating as ever. 
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The excursfons fomiecl our principal source of enjoyment 
during these scienVJic gatherings. The season was then at 
its happiest. Nature was in her most enjoyable condj^ion, 
and the excursionists were usually in their holiday mf)od. 
The meeting of the British Associatioi^ at Edinburgh was 
presided o^er* by Sir David Brewster. Tlic geologists 
vistted tin! remarkable displays of volcanic phenomena with 
wliicli the neighbourliood of Edinburgh singularly a])ouiuLs. 
Indeed, Edinburgh owes mucli of its picturesque bcaiuty to 
volcanoes and earth(|iake upheavings. Our excursions cul- 
niinated in a visit to the Bass Ik)ck. Tlie excursion had l)een 
cif.refully planned, and was successfully carried out. The 
day was beautiful, and the party was of the choicest. Aftei’ 
reaching the Nttle cove of Canty Bay, overlooked by the 
gigantic ruins of Tantallon Castle, we were ferried across to 
the Bass, thr«igli a few miles of that caj)ricious sea, the Firth 
of Fortli, near to where it joins the German Ocean. AVe were 
piloted l)y that lino old British tar, Admiral Malcolm, while 
the commissariat was supei’in tended by General Pasley. 

AVe were safely landed on that magnificent sea-girt vol- 
canic rock — the Bass. After inspecting the ruins of what 
was once a castellated State prison, where the Covenanters 
were immured for conscience’ sake, we waiidennl up the hill 
towards the summit. There we were treated to a short 
lecture Iry Professor Owen on the Solan Goose, which was 
illustrated Ijy the clouds of geese flying over us. They 
freely exliilhted their habits on land as well as in mid-air, 
and skinijned the dizzy crags with graceful and ai>parently 
elfortlcss motions. The vast variety of seafowl serhamed 
their utmost, and gave a wonderfully illustrative chorus to 
the lecture. • It was a most Impressive scene. * A\^e were 
high above tlie deep blue sea of the German Ocean, the 
waves of wliich lea])t up as if they would sweep us away 
into the dtqjths below. 

Another of our delightful excursions was made under 
the guidance of my old and dear friend Robert Chambers.^ 

• ^ — 

^ I cannot pass over the mention of Robeit Chambers’s name with- 
out addiijg that I was on terms of the most friendly intimacy with him 
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The object of tliis excursion was to visit *the remarkable 
series of grooviul and scratciied rocks whicli liad been dis* 
co^ed bn the western edge of the clift-like boundary of 
(JoFstorpliine liill.^ Tlie glacial origin of these groovings 
on the rocks was then occui>y ing the attention of geologists. 
It was a subject that Kobert Chambers Wid carefully 
studied, in the Ijowlands, in the Highlands,* in Itffine- 
land, in Swilzcrlaml, and in Norway. He liad also pub- 
lished his Audriit Sm Margim and his Tracings of the North 
of Knro})c^ in illustratmn of his views. • He was now enabled 
to show ns th<^se groovings* and scratchings on the rocks 
neat* Edinburgh. In order to render the records more 
accessibk‘, he had the heather and mo.ssy turf carefully 
r(‘niove«l — especially from some of the mf)st distinct evi- 
denc(‘s of glacial rock-grooviiig. Thus no time was lost, and 
we immediately saw the un(|uestionable mifrkings. Such 
visits as these arc a thousand times more instructive and 
inten^sting than long papers read at scientific meetings. 
Tlu^y aiford the best opportunity for iutercliange of ideas, 
and directly produce an emphatic result ; for one cannot 
cavil about what he has seen with his eyes and felt 
witli Iiis hands. 

We returned to the city in time to be present at a most 
int(’resting lecture by Hugh Mfiler on the Bouhjer Clay, 
He illustrate<l it by some scratched boulders which he had 
collected in tlie neighbourhood of Edini>iirgh. He brought 

iVwiii a very early period of Ins life to its teriniiiatiou in 1S71. 1 re- 

ni» iidier when li<? made his lir.st venture in busiinvss in Leith AValk. 
l’>y virtiK*- of liisjudiistry, iihilit^”, and energy, lie beeanie a prosperous 
iiKiM. 1 bad the liappiuess of enjoying his ^delight fill and instructive 
soeiety on ttnany occasions. Wo, liad rare, craeks on all subjects, but 
es]»rv*ially nspteting old phiee.s and old eliaraeter* whom we ]ia«l 
known at KAlinbiirgh. liis natural aptitude to eateli n]> the salient 
an'l most liumorous poiiits of character, with the (piaint manner in 
whieli lie could (lescribo them, gave a va.st eli,arm to his eompauy ainl 
l ouviu'satioii. Added to which, the wide range and aceuraey of his 
iuformatitjii, aeipiiroil by his own industry and iiuiek-wittod penetra- 
tion, eaiised tlio hours spent in liis society to remain among the 
hriglitest points iii my memory. ^ 

^ 'riiey hail been first seen, .‘<ome twenty years before, by Sir James 
Hall, one of the geologic lights of Evlinburgh. 
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the ftuljject l>eioiv liis aiulioiUH' in hi.s own eloar and admir- 
able rim rorc style.# 'i'lie Duke of Argyll was in the ehair, 
and a veiy animated discussion to(»k place on this 
and ditlioiilt subject. It was humorously luought tf) a 
conclusion by the Ih^v. Dr. Fleming, a sjirewd and.leariUMl 
y geologist. tiiJo imiTiy others, he had encountered great 
diflft'ulties'in ari’iving at definite conclusions on this niys- 
torious .subject. concluded his remarks upon it l>y 

desi'ribing the iiillueiico it had in ]»rcventing his slee]ung 
at niiilit. lie was sourestless on om^ occasion that liis wif<* 
became seriously alarmed. ‘•W lint's tlic matter wi’ ye, 
J«hn ? are ye ill ?” “Ou in»/’ r(‘pli»Ml the doetor, “ //’.s 
that amfounded JkmJder ('laj/! ' This domestie anee- 
dote brought dtovn the house, and the meiding teiininated 
in a loud and hearty laugh. 

], too, conk’ilnited my little quota of information to the 
memliers of tlie Jlritish Association. I liad brought witli 
me from Lancasliire a considerable numbiu* of my large 
grapliic illustrations of tlie details of the Moon's .surface. 
I gave ix 'lira wee account of my lunar re.searche,s at a 
crowded moetiiig of tlu^ Pliy.sical Section A. The novel 
and interesting .snlijeet appeared to give so mueli .satisfac- 
tion to tlie audience that the Domicil of the Association 
requested me to I'ejieat tko account at one of the special 
evenings, wlien the members of all tlie various si'Ctions 
were geiu'rally jireseijt. wa.s quite a n(^\v thing Ibr me 
to ajj])eai’ as a pulilic lectur<*r ; but 1 consenteil. Tiie large 
liall of tlig Assembly rioorns in Ceorge Street was crowded 
with an attentive audience. The Duke of Aigyll w*a.s in 
the chair. It is a ditfieult tiling to give a public lecture — 
especially to scientific audience. To .se,e a large number 
of faces tunicd up, waiting for tlie words of the lecturer, is 
a somewhat aiqialling siglit. ]Jut the novelty of the suli- 
ject and the graphic illustrations hel])cd me very mucli. I 
wa.s quite full of the Moon. The woi‘<1s caine almo.st un- 
sought; and I Ixdieve the lecture went off very wxdl, and 
tei'JTiinfited with “great ap] danse.’’ And tlms the niei.'ting 
of the Dritisli Association at TMinlmrgli came to an end. 
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Tlii.s, however, was not the end of our visit to ScoUaini 
1 was strongly urged by the Duke of Argyll to pay hiTii a 
vist^at his castle at Inverary. I had frequently Vietbrc 
liad the liapi)iness of meeting the Duke and Duchess at tlie 
h:larl of Ivllesmerols mansion at AN'orsley Hall. He had 
made us promise that if we ever came to Scotiand we were 
not to fail to pay him a visit. It was accordingly arraflged 
at i’Miuburgli that we slnuild carry out our promise, and 
spend some days with him at Invctary before our return 
home. A\"e were most cordially wqjcomed at the casth% 
and (‘ujoyed our visit exce^^lingly. We had tlie pleasure 
of seeing the splendid scenery of the Western lliglilandsr— 
the mountains round the head of Loch Loch Awe, 

and the magnificent hoary-headed Ben Crit?ichan, requiring 
a Ijase of more than twenty miles to sii[)port him, — besides 
the lieautiful and niaj(?stic scenery of llie neighbourhood. 

But my chief interest was iu the specimens of high 
geological interest which the Duke sliowed mv. Ho had 
discovered them in the Island of Mull, in a Ixal of clay 
sliale, umlor a vulcanic basaltic clitf over eighty had high, 
facing the Atlantic Ocean. He found in this bed man}’ 
beautifully jKvrfect impressions of forest tree loaves, chielly 
of tin' [>laiie-tree class. They iqipeared to liavi? been cn- 
velo])ed in the muddy l)ottom a lake, which l^ad been 
sealed up by tin; belching forth from the howels of the 
earth of molten volcanic basaltic la.va, and whieli indeed 
formed the chief material of the Island of Mull. Tliis 
basaltic cliif now fronts the Atlantic, and resist§ its waves 
like a rock of iron. To see all tlie delicate veins and 
stalklets, and exact forms of what had once heeii the green 
fresli foliage of a remotely primeval forest, thus brought to 
light again, as preserved in their clay envelope, after they 
had lain for ages and ages under wliat must liave been tlie 
molten outlnirst of some tremendous volcaiiTc discharge, 
and which now formed tlie rock-bouinl coast of Mull, tilled 
one’s mind with an idea of the inconceiv'ahle length of time 
that must have passed since the production cS’ these* 
wonderful geological phenomena. 
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T felt all the more special interest in these specimens, 
as I had many yi^ars before, on niy return visit from 
Londonderry, availed myself of the nearness of tlie Gi/flt’s 
Causeway to make a careful examination of the marvellfins 
volcanic columns in that neighbourhood.. Having scrambled 
up to a great height, I found a thick band of Ijematitic clay 
underneath tlie upper bed of basalt, which was about sixty 
leet thick. In this clay I detected a ricli deposit of coni- 
plek'-ly charred branclfes of wdiat had once been a forest 
tree. The bed had Ib'Hm burst through by the outburst of 
molten basalt, and converted fhe branclu*s into cljarcoal. 
1 *dug out some of the specimens, and afterwards distri- 
l)iited them amongst my geological friends. The Duke 
was interested ^.)y my account, which so clearly confirmed 
his own discovery. On a subsequent occasion I revisited 
the Giant’s Causeway in company with my dear wife. I 
again scrambled up to the hematitic bed of clay under the 
basaltic cliff, and dug out a stifficieiit quantity of the 
charred branches, which I sent to the Duke, in confirma- 
tion of his theory as to the origin of the leaf- beds at 
Mull.! 

In the year following the meeting of the British Asso- 
ciation at Edinburgh, the great Exhibition of all nations 
at Londqn took place. The Commissioners appointed for 
carrying out this noble enterprise had made special visits 

* 1 received the following lej)^ from the Duke of Argyll, dated 
“ luverary, Nov. 19, 1850 ’i; — 

“My IjEA .11 Siii— Am I right in concluding, from the description 
whielfyou were so kind as to send to me, that the lignite hod, witl] its 
.siiperiiieumbent basalts, lies above those partioular columnar bas.'ilts 
wliich form the far-famed Giant’s Caivjeway ? I see from >our skett;b 
that basalts of great tliickness, and in some views beautifully columnar, 
do underlie tbo lignite bed ; but I am not quit(3 sure that those colum- 
nar basalts are those precisely wliieh are called tlie Causeway. I ha<l 
never heard before that the Giant’s <’;in.seway rested on chalk, which 
all tlic basalts in your sketch do. 

“ I have been showing your drawing of ‘ Udoljdio Castle ’ and ‘ Tin? 
Astrologer’s Tower’ to the Duchess of Sutherland, who is enchanted 
with th^ beauty of the architectural details, and wislies slie had seen 
•them before DuriTobiii was finished ; for hints miglit have been taken 
from bits (T your work. — Very truly yours, AuoyLL.” 





XVlll. 


STEAM HAMMER ENCHNE. 


331 


to Mancliester and the surrounding manufacturing districts 
for tlie purpose of organising local conynittees, so that the 
n^'^dihiery and productions of eacli might be adequately 
reifresentcd in the World^s Great Industrial Exhibition. 
The Commissi on er?i were met with enthusiasm; and nearly 
every manufactuier was found ready to dispL'i^^ the results 
of his industry. The local engineers and tool-njaker.s tVere 
])ut U[)on their mottle, and each endeavoured to do liis 
best. Like otliers, our firm contributed specimens d!' ^jiir 
special machine tools^ and a fair avfu'agc s[)ecimen of tlj(! 
steam hammer, with a 30 chT. liamnier-block. 

I also sent one of my veiy sim})le and compact st(‘ain 
engines, in the design of which I had emhodied the form 
of my steam hammer — placing the crank‘Vherc the anvil 
' of the hammer usually stands. The simplicity and grace of 
this arrangement of the steam-engiae were much admired. 
Its merits were acknowledged in a way most gratifying 
to me, by its rapid adoption by engineers of every class, 
es}»ccially by marine engineers. It has been adopted 
for driving the shafts of screw-propelled stetimsliips of 
the largest kind. The comparatively small space it occu- 
pies, its compactness, its get-at'dlnlitf/ of parts, and tlic 
action of gravity on tlie piston, wliich, woi'king vertically, 
t'lnd having no undue action in causing wearing of the 
cylinder on one side (which was the case with horizontal 
engines), has now brought my Steam-Hammer Engine into 
almost universal use.^ The Commissiouers, acting on the 
special recommendation of the jury, awarded me a medal 

’ Sir John Aiuler.son, in his Report on the inacliinc tools, textile, 
iiiul otlier inaehincry exhibited at. Vienna in 1873, makes the following 
observations: — “Perhaps the tincst pair of marine tiigines yet pro- 
(IuccmI by Eraiiee, or any other country, were thovse exhibited by 
Schneider and Company, the leading linn in France. These engines 
were not large, but wcie perfei t in many respects; yet eomparatix ely 
fV*w of tlioso wlio were striiek with admiration seemed to know that 
the original of tliis stylo of eomstmetion came from the same mind as 
the Steam Ilammcr. NasinytlTs ‘ Infant Hercules ' was the forerunner 
of all the st(?am hummer engines that have yet been made IV^in that 
ty|>e, whicli is now being so extensively employed for working the " 
screw propeller of steam vessolfl.” 



332 


DliA^VlNGS OF THE MOON. 


mAv 


for the construction of this form of steam-engine.^ As it 
was merely a jii(licj^)us arrangement of the ])arts, and not, 
in any correct sense of the term, an invention, 1 tool^ut 
no patent for it, and left it free to work its own way Ifito 
general adoption. It has since been uspd for high as well 
as low-])ressiire steam — an arrangement which has come 
into^ much favour on account of the groat economy of fuel 
wliich result.s from using it. 

A Council Medal was also awarded to me lor the. Steam 
Hammer. Ihit perhri 4 )s what pleased mo most was the Prize 
]\Iedal wliich I received for my sjiecial tiobliy — tlu/drawings 
of* the Moon’s suiface. I sent a collection of tlH‘se, witli a 
map, to the Exhibition. They attracted comsideralde atten- 
tion, not only because of their novelty, but because of the 
accurate and artistic style of their execution. The Jurors, 
in making tire award, gave the following description of 
them : ‘‘ Mr. Nasmyth exhibits a well-(lelincat(*d ma}» of the 
Moon on a large scale, which is drawn with great accuracy, 
the irregularities upon the surface being shown with much 
force and spirit ; also separate and enlarged representations 
of certain portions of the Moon a.s seen through a powerful 
tole.scopc ; they are all good in detail, and very effective.” 

My drawings of the Moon attracted the R)KM;ial notice 
of the Prince Consort. ^Shortly after the closing of the 
Exhibition, in October 1851, the Queen and the Prince 
made a visit to Mar’che.stri and Liverpool, during ^vliicb 
time the}' were the guests of the Earl of Ellesmere at 
AVonsley Hall. Finding that 1 lived near at liand, the 
Prince expressed his desire ro the Eai'l tliat I should ex- 
hibit to Her Majesty some of my grapluc lunar studies. 

^ The Council of tlie Exhibition thus describe the engine in the 
awards: — “Nasmyth, .i., Patricroft, Manchester, a small portable 
direct-ar'ting steam -engi iie. The cylinder is fixed, vertical raid in verted , 
the crank being placed heiioath it, and the piston working do\vnwiird.s. 
The sides of the frame wliicli .support the cylindm' servo as guides, and 
tlie hearings of tlie crank-shaft and lly-wliec] ar(5 fii inly fixed in the 
bed-pla^#:; of the engine. The arrangement is conii>act and econ()nii(.*al, 
and tlie workmanship practically good and durable.’' {See illustration 
of the design, page 424.) 



XVITI. 


THE QUEEN AND PRINCE CONSORT. 


333 


On receiving a note to that effect from the Countess of 
Kll(‘srnere, I sent a selection of my dnjjvings to the Hall, 
and oroceedcd tliere in the evening. 1 had then the honour 
of sliowing them to the Qii(;cn and the Prince, and explain- 
ing them in detail. . Her Majesty took a deep interest in 
tlie subject, and was most earnest in her inr*4iiries. The 
Prince Consort said that the drawings opened up quite a 
new sulqect to him, which he had not before had the 
o|)portunity of considering. It was Yis rnucli as I could, do 
to answer the numerous keen and iimisive questions which 
he [uit to'iiie. T’hey were ali so distinct and cogent. Tlun'r 
object was, of course, to draw from me the necessary <>x- 
])lanations on this rather recondite subject. I beli(‘V(‘, how- 
ever, that notwithstanding the presence of ’Koyalty, I was 
enabled to place all the most striking and imjiortant features 
of the Moon's surface in a clear and satisfactory manner 
licfore H(‘r ]\lajesty and tlie Prince. 

I find tliat the Queen in lier Diary alludes in the most 
gratifying manner to tlie evening’s interview. In the 
(if the lYince Cvnmi (vol. ii. ]>. 398), Sir Theodore Martin 
thus mentions the subject : The evening was enlivened 

by the jnesence of ]\Ir. Nasmyth, the inventor of the steam 
liamnun*, who had extensive works at Patricroft. He 
cxliibited and cxj^lained the map and drawings ip wliicli 
In^ had cmliodied the results of his investigations of the 
conformations of the surface of the Moon. The Queen in 
hm- Diary dwells at considerable lengtli on the results of 
Air. Nasmyth’s in(|uiri(‘s. The charm of his manner, in 
whicfi the sinqdicity, modesty, and ^enthusiasm of genius 
are all strikingly combined, are warmly dwelt upon. Air. 
Nasmytli*belongs to a famify of [lainters, and would have 
won fanui for himself as an artist — for his landscapes are 
as ti'uo to Nature as his compositions are full of fancy and 
feeling — had not science and mechanical invention claimed 
him for their own. His drawings were submitted on tin’s 
occasion, and their beauty was generally admired. 


^ In liis lecture ou the “Zoological Features of E<liiilmrgh uiul its 
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The next time I visited Edinburgh was in the autumn 
of 1853. Lord Cofkburn, an old friend, liaving heard that 
I was sojourning in the city, sent me the following Ij/ffer, 
dated “Bonally, 3rd September,” inviting me to caff a 
meeting of the Faithful : — 

“ My DEATi Sir — I nstead of being slcetcliing, as I thonglit, in 
Switzerland, I was told yesterday that yon were in Auld Reekie. 
Then why not come out here next Tlmrsday, or Fritlay, or 
Satr.rday, and let ns liaVe a Hill Day ? I siijipose 1 need not 
write to summon the.. Faithful, because not having been in 
Edinburgh except once for abov^’a month, I don’t know whore 
the Faithful are. But you must know their haunts, and it can’t 
give you mucli trouble to speak to them. I sliouhl like to see 
Lauder here. And don’t forget the Gaberlnnzie. ^ — Ever, 

IT. Cock li URN.” 

The moetin^g came off. I collected a number of special 
friends about me, and I took my wife to the meeting of 
the Faithful. There were present David Roberts, Clarkson 
Stanfield, Louis and Carl Haag, Sir George Harvey, James 
Ballantine, and 1). 0. Hill — all artists. We made our way 
to Bonny Bonally, a charming residence, situated at the 
foot of the Pentland Hills. Tlie day was perfect — in all 

Neighbourhood,’' in the followkig year, Hugh Miller, speaking of the 
Castle Rock, ohserved : — ‘‘The underlying strata, though geologically 
and in their original position several hun(lre<l feet hhjlwr than tljosh 
winch underlie the Castle ^splanae*: are now, with i*espoct to the actual 
level, nearly 200 feet lower. In i 1 icturc on what may be terjned the 
geology of the Moon, delivfred in the DctolK;r of last year before Her 
Majesty and Prince Alliert by Mr. Nasmyth, he referi'ed to (;)L‘riain 
appearances on the surface of that satellite iliat seemed to he the results, 
in some very ancient time, of the sudden falling in of ]>ortions of an 
unsupported cru^st, or a retreating nucleus of molbm mattei^; ami took 
occasion to suggest that some of the great slips and shifts on the 
surface of our own planet, with their huge do\vncasts, may have had a 
similar origin. The suggestion is at once hold and ingen foii.s.” 

^ James Ballantine, author of The Qaherlunzic's Wallet. In 
August 1865 Mr. Ballantine wrote to me saying : “ If ever you are in 
Auld Reekie I should feel proud of a call from you. I have not for- 
gotten the delightful day we spent together many years ago at lionny 
Bonallytwith the eagle-eyed Henry Cockhiirn I” 

• ^ The house was afterwards oec.upied by the lamented Professot 

Hodgson, the well-known Political Economist. 
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respects ‘‘equal to bespoke.” 'With that most genial of 
men, I jord Cochburn, for our guide, we wandered far up 
tlie Pentland Hills. After a rather toilsome walk we 
reached a favourite spot. It was a semicircular hollow in 
the hillside, scooped out by the sheep for shelter. It was 
carpeted and cushioned with a deep bed of '•vild thyme, 
redolent of the very essence of rural fragrance. 

We sat down in a semicircle, our guide in the middle. 
He said in his quaint peculiar way, “Here endeth the frst 
lesson.” After gathering our breath, and settling ourselves 
to enjoy our well-earned resi, we sat in silence for a tiiiie. 
The gentle breez(‘. l)lcw past us, and we inhaled the fragrant 
air. It was enough for a tiniti to h)ok on, for the glorious 
old city was lieforc us, with its towers, and spires, and lofty 
luiildings between ns and the distance. On one side Arthur s 
Scat, and on the other the Castle, the crown of tlie cit}'. 
The view extended far and wide — on to the waters of the 
Forth and tlic blue hills of Fife. The vie>v is splendidly 
described by “Delta”: — 

“ Traced like a map, the lanthscape lies 
In cultured heauty, stretchitig wide ; 

Here PeuUauirs giecii acclivities, — 

There oeeau, with its swelling — 

Tliere Artluir’s Seat, and gleaming through 
Tliy soutliem wing, Dun Edin blue ! 

AVliilc, ill the Orient, Lainmer's daughters, — 

A distant giant range, are sgeii ; 

North Berwick l^aw, with cone of green, 

And Bass amid the watei*s.” 

Tlien we lH\gan to crack, our*liost leading the way with his 
humorous oliservations. After taking our 1111 of rest arid 
talk, we woiided our way down again, with the “ wimpliu’ 
burn ” l>y our side, fresh from the pure sjnlngs of the hill, 
wliisperiiig its welcome to us. 

We had eaiiied a good appetite for dinner, wliich was 
shortly laid lud'ore us. The bill of fare was national, and 
included a haggis : — 
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“ Fair fa’ your honest soiisic fiice, 

Oreat chieftain o’ the puddin’ race ! 

Wcel are ye wordy o’ a {^u’ace 

As land’s niy arm !” 

The haggis was admirably compounded and cooked, and 
was served' forth by our genial host with all a])proj)riate 
accompaniments. But the most enjoyable was the con- 
versation of Lord Cockburn, who was a master of tlu^ 
art* — quick, ready, liumorous, and full of wit. At last, 
the day came to a ebse, and avo wepded our wi^y towards 
the city. 

Let me, however, before concluding, say a few Avords 
in reference to my dear departed friend David Oswald 
Hill. His name calls up many recollections of liajjpy 
hours spemt in his company. He was, in all respects, the 
incarnation of geniality. His lively sense of humour, com- 
bined with a romantic and poetic constitution of mind, 
and his fine sense of the beautiful in Nature and ai1, to- 
gether Avith his kindly and genial feeling, made him, all 
in all, a most agreeable friend and companion. “D. 0. 
Hill,'’ as he Avas generally called, aauis much attaclnai to 
my father. He Avas a very frequent visitor at our Edin- 
burgh fireside, and Avas ever ready to join in our extem- 
poriseA Avalks and jaunt's, Avhen he would overfloAV Avith 
liis kindly sympathy and humour. He Avas a skilful 
draughtsman, and possessed a truly poetic feeling for art. 
His designs for picti^j’es were ahvays attractive, from the 
fine feeling exhibited in their composition and arrange- 
ment. But somelioAjp', Avhen he came to handle the Inrush, 
tlic result was not always sjjtisfactory — a defect not un- 
common Avilli artists. Altogether, he Avas a delightful 
companion and a staunch friend, and his death made a sad 
l>lank in the artistic society of lidinburgh. 
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MORE ABOUT ASTRONOMY. 

Astronomy, instead of merely being an ^anuseinent, be- 
came rny chief study. It occupied many of my leisure 
hours. Desirous of liaving the advantage of a Reflecting 
T ‘Icscope of large apertiii*e, I constructed otio t)f twenty 
in> lies diameter. In order to avoid the personal risk and 
ineonv(mience of having to mount to tiie eye-piece by a 
ladder, I furnished the telescope tube with trunnions, like 
a cannon, with one of the trunnions hollow so as to admit 
of tile eye-piece. 0|)po.site to it a plain diagonal mirror 
was placed, to transmit the image to the ey(‘. Tlie whole 
was mounted on a turn-table, lyiA ing a seat op})osite to 
tlie oy(spiece, as will be seen in the engraving *on the 
other side. 

The observ(‘r, when seated, could direct the telescope to 
any part of the heavens without nAjiving from ^his seat. 
Althongh this arrangement occasioned some loss of light, 
that oljjection was more, than coinj>?nsated by the great 
convenieiKt^ which it alfordc^l for the |uose<intion of the 
s])(‘cial cla.s.s of observations in wliich 1 was engaged ; 
namely, that of the Sun, Moon, and Planets. 

I wi'ote to iny old friend Sir David Brewster, tlien 
living at St. Andrews, in 1849, about this improvement, 
and he duly congratulated me upon my devotion to astro- 
nomical science. In his letter to me he brougiit to 
mind man}'' precious memories. 

z 
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“ I recollect, ’Mie said, “with much pleasure* the many happy 
hours that I spent in your lather’s house ; and ever since I first 
saw you in your little workshop at Edinburgh, — then laying 
the^rwindation of your future fortunes,-- I have felt a deep 
interest in your success, and rejoiced at your progress to wealth 
and reputation. 

I have perused with much pleasure the accouiit you ^ave 
sent me of your plan of shortening and moving large tele- 
scopes, and I shall state to you the opinion which I liave formed 
of it. If you will look into the article ‘Optics’ in the EUin- 
hurgh Jmcyclopcdia (vol. xv. p. 04 3), you®will find an account of 
what has fteen previoui^y donc^to reduce by one-half the length 
of reflecting telescopes. The advantage of substituting, as ybii 
propose, a convex i'or a jdaiie mirror arises from two causes — 
that a sjdierical surface is more easily execiitP!;d than a plane 
one ; and that the spherical aberration of the larger spgLailum, 
if it be spherical, will be diminished by tlie optM)sit(* aberration 
of the convex one. This advantage, liowevin-, will disappear 
if the x>hinc mirror of the old construction is accurately plane ; 
and in your case, if the large speculum is x>arabolic and the 
.small one elliptical in their curvature. 

“ The only objection to your construction is the lo.ss of 
light ; first of one-fourth of the whole incident light I'v oh- 
struction^ and then one-half of the remaiinler by njkdlou from 
the convex mirror, thus reducing 100 rays of incident light to 
37 1 before the pencil is tlirown oiit^)f tlie tube by a puisni or a 
third I’eilector. This loss yif light, it is true, may be coin- 
p<insated by an additional inch or tuo.to the margin of the 
large speculum ; but still it is tlie best juut of the large specu- 
lum that is made iiiii)roduclive by the eclipse of it by flic convex 
specuhim. 

“ Willi regard to the inecbanical cfmtrivancc which you 
]»ropose foite working the instrfummt, I think iU is singularly 
ingenious and hcautiful, and will com])eTisate for any imiKu fcc- 
lioM in the optical arraiigenients wliicli are rendered necessary 
for its adoption. Tlie ap^dication of tlie railway turn-table is 
very baj)py, and not le.ss so is tlie extraction of the image 
through the Indlow trunnions. 

“ I am much obliged to you for the beautiriil drav^'ng of 
the ai)i»aratus for grinding and iiolisliing specula, invented by 
Mr. La.s.sell and constructed by yourself. 1 shall be glad to 



340 


THE TRUNNION TURN-TABLE. 


CHAl*. 


hear of your further progress in the construction of your tele- 
scope ; and I trust tliat I shall have the pleasure of nieeting 
you and Mr. Lassell at the Birmingham meeting of the British 
Association. • 

111 the counse of the same year (1&49) I sent a model 
of my Trunnion turn-table telescope for exhibition at a 
lecture at the Eoyal Institution, given by my old friend 
Edward Cowper. In, the model I had placed a neat little 
figure of the observer, but the head had unfortunately 
been broken off difring its ^carriage to Loiidon. Mrs. 
Nasmyth had made the wearing apparel ; but Edward 
Cowper ^vrote to her, before the lecture, that he had put 
‘‘ Sir Fireside Jlrick ” all to rights in respect of his garb. 
Ilis letter after the lecture was quite characteristic. 

“The lecture,” he said, “went off very well last night. All 
the models performed their duty, and were duly ajqdaudcd for 
doing so. My new equatorial Wius approved of by astronomers 
and by instrument-makers. The last gun I fired was a howitzer, 
but mounted swivel-gun fashion ; on a sort of revolving plat- 
form, or something like a turn-table proper — tlic gunner at 
the side of ilie carriage. Do you know anything of the kind ? 
l^ang ! Invented by one Nasmyth. Bang ! The observer is 
sitting at ease ; the stars (y-e brouglit down to you instead of 
your creeping up a scaffolding after tlie stars. \\Tdl, tlie folks 
came to the table after the h « ture, afid ‘ The Nasmyth Telescope ’ 
kcqjt hanging away Ibf a quarter of an hour, and was admired 
by everybody. The loss of light was not much insisted on, hut 
it was saTd that you ran the risk of error of form three 
surfaces instead of two# J see that Sir J. South states tliat Lord 
Kossc would increase the light of his tele.scopc from five to seven 
l)y a<I opting fierscliel’s jdan. 

“l)e La Rue was quite delighted. lie said, ‘Well, I con- 
gratulate you on a most splendid lecture — I cannot call it 
anything else,’ My father, who takes very little interest in 
these things, said, ‘Well, Edward has made me understand 
more about telescopes than I ever did in my life.’ The theatre 
was fftll, gallery and all. They were very attentive, and I never 
felt more comfortable in a lecture. I am happy to say that, 
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having administered a dose of cement to Mrs. Na'?mytli’s friend, 
Sir Fireside Brick of Green Lanes, he is now in a convalescent 
state. The lecture is to be repeated in anoflier fortnight. Witli 
mai*y*thanks for your kind assistance, yours very sincerely, 

“ Edward Cowmii,” 

• • 

In tliG course of iny astronomical inquiries I had (^ca- 
sioii to consider (he causes of the sun's light. I observed 
the remarkable phenomena of the v^iriable and sometimes 
transitory brightness of the stars. In connection with 
geology, J:hcre was ihe evjthiiico o(^ an arctic or glacial 
climato in regions wlierc sucli cannot now naturally exist ; 
thus giving evidence of tlie existence of a condition of 
climate, for the exj)ianation of which we ^ook in vain for 
any at present known cause. 1 wrote a paper on tlie siib' 
joct, which 1 sent to the Astronomical vSo^ciety. It was 
read in May 1851. In that paper I wrote as follows: — 

‘‘ A course of observations on the solar spots, and on the 
remaikalile features which from time to time api)ear on the sun’s 
surface, which I have examined with considerable assiduity for 
several y(!ars, hud in tlie first place le<l mo to entertain the fol- 
lowing conclusion : namely, that whatever lie the nature of solar 
light, its main source appears to result from an action induced 
on the extej'ior surface of the solar s]»here, — a conclusion jn which 
I doubt not all vdio have attentively^ pursued observations (>ii 
the structure of the sun’s surface will agree. 

“ Impressed with the correctness of tliis conclusion, T was led 
to consider whether we might not reasonably consider the true, 
sourco of the latent element of light to reside, not iii the solar 
orhf but in space itself ; and that the gimnd fuiietioii and duly 
of the sun, was to act as an agent for bringing fendh into vivid 
existence its due portion of the illuiniiialing or luciferous elo- 
inent, which element I snj)po.sc to he di (rased througliout the 
boundless regions of space, and which in that case must be 
exhaustless. 

“Assuming, therefore, that the sun’s light is the result of 
some peculiar action by which it brings forth into visihle exist- 
ence the element of light, which I conceive, to l^e latent and 
diffused throughout space, we have but to imagine the existence 
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Abcfat the tame time Sir Thomas Mitfchell, Surveyir- 
General of Australia, communicated his notions on the 
subject. My deaf Sir,” he 

able communications are nie as the ^scn’s 

light, and I now thankj^|H^HBRtefully for the last, 
with its two^eiKlosu||||||H especially your views 

as fo the «oiu:<^|HH^BHpP&e new scope for satis- 
factory thitik}t^Mj|||HpPHl!^^ one can always carry 
about, and, unlUlSi^TOrtreasures, is most valuable in the 
solitude^ of a desert. ^The beauty of your theory as to the 
nature of the source of light i§, that tt rather supports all 
preconceived notions respecting the soul, heaven, and an 
immortal state.” 

I still continued the study of astronomy. Tlie sun, 
moon, and planets yielded to me an inexhaustible source of 
delighf. I ga^ed at them with increasing wonder and awe. 
Among the glorious objects which the telescope reveals, 
the most impressive is that of the starry heavens in a clear 
dark night. When I directed my 20-inch reflecting tele- 
scope almost at random to any part of the firmament, 
especially to any portion of the Milky Way, the sight of 
myriads of stars brought into view within the field of the 
eye-piece was overpoweringly sublime. 

When it is considered that every one of these stars 
which scT bewilderingly crowd the field of vision is, accord- 
ing to rational probability, and, I might even say, absolute 
certainty, are Suns as vast in magnitude as that which gives 
light to our globe, and* yet situated so inconceivably deep 
in the abyss of space as to appear minute points of iiglit 
even to the most powerful telescope, it will be felt what 
a sublime suljject appears befere us. Turn the^elescope 
to any part of the heavens, it is the sam(3. 

^ Let us suppose ourselves perched upon the farthest star 
which we are enabled to see by the aid of the most power- 
ful telescope. There, too, we should see countless- myriads 
of Suns, rolling along in their appointed orbits, and thus 
on and^n throughout eternity. What an idea of the limit- 
less extent of Creative Power — filling up infinite space 
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t the evidences of His Almighty Presence I Th& human 
feels its utter impotency in endeavouring to grasp 
a subject. 

tdso turned my attention to the microscope. In 1851 
‘ I examined, by the aid of this instrument, the infusoria in 
'the Bridgewater ChnaL I found twenty-s(?ven of them, of 
the most varied form, colour, and movements^ Thisiwas 
almost as remarkable a revelation as the mighty phenomena 
of the heavens. I found these livii\g things moving about 
in the minutest drop of water. The sight of the wonderful 
range of^reative power — frpm the myriads of suns revealed 
by the telescope, to the myriads of moving organisms jpc- 
vealed by the microscope — filled me with unutterably 
devout wonder and awe. 

Moreover, it seemed to me to confer a glory even upon 
the inatJruments of human skill, which elev^ed man to the 
Unseen and the Divina When we examine the most 
minute organisms, we find clear evidence in their voluntary 
powers of motion that these creatures possess a and 
that such Will must be conveyed by a nervous system of 
an infinitesimally minute description. When we follow out 
such a train of thought, and contrast the myriads of suns 
and planets at one extreme, with the myriads of minute 
organised atoms at the other, wp cannot but feel inexpres- 
sible wonder at the transcendent range of Creative* Power. 

Shortly after, I sent fo the Royal Astronomical Society 
a paper on another equally wonderful subject, “ The Ro- 
tatory Movements of the Celestial Bodies.'*^ As the paper 
is not very long, and as I endeavoured to illustrate my 
ideas in a familiar manner, T may here give it entire ; — 

What first set me thinking on this subject was the en- 
deavour to get at the reason of why water in a basin acquires a 
rotatory motion when a portion of it is allowed to escape through 
a hole in the bottom. Every well-trained philosophical judg- 


' ** Sn^^gestions respeoting the Origin of the Rotatory Movements of 
the Celestial Bodies and the Spiral Forms of the Nebulas, as seen in 
I^rd Rosse’s Telescope.’* 
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ment is accustomed to observe illustrations of ^he most sublime 
phenomena of creation in the most minute and familiar opera- 
tions of the Creator’s laws, one of the , most characteristic features 
of which consists in the absolute as^ ’Wonderful integrity«in^n- 
toined in their action whatsoever be the range as to magnitude* 
or distance of the objects on which they operate. 

‘if'or in^t&nce, the minute particles of dew which whiten 
the grass-bl^e in early morn are moulded into spheres by the 
identical law which gives to the mighty sun its globular form ! 

‘‘ Let us pass from t&e rotation of water in a basin to the 
consideration of the pasticles of a nebulous mass just summoned 
into existence by the fiat of the OI*eator — the law of ^vitation 
coexisting. 

The first moment of the existence of such a nebulous mass 
would be inaugurated by the election of a centre of gravity, and, 
instantjjr after, every particle throughout the entire mass of 
such nebulffi woiild tend to and converge towards that centre of 
gravity. . 

“ Now let us consider what would be the result of this. It 
appears to me that the inevitable consequence of the convergence 
of the particles towards the centre of gravity of such a nebulous 
mass would not only result in the formation of nucleus, but by 
reason of the physical impossibility that all the converging 
particles should arrive at the focus of convergence in directions 
perfectly radial and diametrically opposite to each other, how- 
ever slight the degree of deviation from the absolute diamet- 
rically opposite direction in which the converging particles 
coalesce at the focus of a ttraction, a twisting action would result, 
and Rotation ensue, which, once engendered, be its intensity 
ever so slight, from that instant forward the nucleus would 
continue to revolve, ami all the particles which its attraction 
would subsequently catfse to coalesce with it, would do so in 
directions tangential to its suifac^^ and not diametricdlly towards 
its centre. 

“ In due course of time the entire of the remaining nebulous 
mass would become affected with rotation from the more rapidly 
moving centre, and would assume what appears to me to be their 
inherent normal condition, namely, spirality, as the prevailing 
charact|r of their structure ; and as that is actually the aspect 
which may be said to characterise the majority of those marvel- 
lous nebul®, as revealed to us by Lord Rosse’s magnificent tele- 
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scope, I am strojtgly impressed with the confiction tliat such 
reasons as I have assigned have been the cause of their spiral 
aspect and arrangement. 

4* And by following up the same train of reasoning, it appears 
to me that we may catch a glimpse of the primeval cause of the 
rotation of every body throughout the regions of sj)ace, whether 
they be nebulae, stars, double stars, or planetary 8y£^^;ems. ^ 

“ The primary cause of rotation which I have endeavoured to de- 
scribe in the preceding remarks is essentially cosmical, and is the 
direct andimmediate offspring of the action of gravitation on matter 
in a diffused, nebulously and, as such, hi^ly mobile condition. 

“ It wftl be obvious that in^he case of a nebulous mass, whose 
matter is unequally distributed, that in such a case several sub- 
centres of gravity would be elected, that is to say, each patch of 
nebulous matter would have its own centre of gravity ; but these 
in their turn subordinate to that of the common centre of^avity 
of the whole system, about which all such outlajiing parts would 
revolve. Each of the portions above alluded to would either be 
attracted by the superior moss, and pass in towards it as a wisp 
of nebulous matter, or else establish perfect individual and dis- 
tinct rotation within itself, and finally revolve about the great 
common centre of gravity of the whole. 

“ Bearing this in mind, and referring to some of the figui’es 
of the marvellous spiral nebulae which Lord Rossers telescope 
has revealed to us, I shall now bring these suggestions to a con- 
clusion. I have avoided expanding them to the extent I feel 
the subject to be worthy and capable of ; but I trust such as I 
have offered will be sufficient to convey a pretty clear idea of 
my views on this sublime subject, which I trust may receive the 
careful consideration its nature entitles it to. Let any one care- 
fully ‘reflect on the reason why water assumes a rotatory motion 
when a portion of it is permitted to eseJpe from an aperture in 
the bottom* of the circular vessel containing it ; if they will do 
so in the right spirit, 1 am fain to think they will arrive at the 
same conclusion as the contemplation of this familiar phenome- 
non has brought me to. 

“Beidqewater Foundry, / line 7, 1855.*^ 

I was present at a meeting of the Gleological Society at 
Manchester in 1853, in the discussions of which 1 took part. 
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I was much Mpressed by an address of the Eer. Dr. 
Vaughan (then Principal of the Independent College at 
Manchester), which^is as interesting now as it was then. 
After referring to the influence which geological cSai^es 
had produced upon the condition of nations, and the moral 
results which oceans, mountains, islands, and continents 
havG"* had ftpon the social history of man, he went on to 
say: '‘Is not this island of ours indebted to these great 
causes ? Oh, that blessed geological accident that broke up 
a strait between Cal^s and Dover ! It looks but a little 
thing ; it was a matter to take* place f but how nlighty the 
moral results upon the condition and history of this countryi 
and, through this country’s influence, upon humanity I , 
Bridge over the«epace between,^ and you have directly the 
huge Qpntinental barrack -yard system all over Bngfanid. 
And once get into the condition of a great continental mili- 
tary power, and you get the arbitrary power ; you cramp 
down the people, and you unfit them from being what they 
ought to be — Fkeb ! And all the good influences together 
at work in this country could not have secured us against 
this, but for that blessed separation between this Isle and 
the Continent” 

In 1853 I was appointed a member of the Small Arras 
Committee for the purpose of remodelling and, in fact, re- 
establishing the Small Arms Factory at Enfield. The won- 
derful success of the needle gun in the war between Prussia 
and Denmark in 1848 occasioned some alarm amongst our 
military authorities as* to tlie state of affairs at home. The 
Duke of Wellington to the last proclaimed the suffidiency 
of “ Brown Bess ” as a weapon of offence and defence ; but 
matters could no longer be deferred. The Unfted States 
Government, though possessing only a very small standing 
army, had established at Springfield a small arms factory, 
where, by the use of machine tools specially designed to 
execute with the most unerring precision all the details of 
muskets and rifles, they were enabled to dispense with mere 


* Tannek were not thought of at that time. 
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manual dexterity, and to produce arms to any amoiltii It 
was finally determined to improve the miisketry rifle 
systems of the English army. The Gl>Yeriu|iq|^ XSS0lv^d 
to introduce the American system, by which ^ 

produced much more perfectly, and at a great dSiukamim of 
cost. It was under such circiunstances that tiie Siinall 
Arms Committee was appointed. • mm 

Colonel Colt had Drought to England some striking 
examples of the admirable machine tgols used at Springfield, 
and he established a manufactory at^imlico for the produc- 
tion of his well-known revolvers. 'Hie committee resolved 
to make a personal visit to the United States Factory^ at 
Springfield. My own business engagements at home pre- 
vented my accompanying the members w^o were selected ; 
but as my friend John Anderson (now Sir John), acted as 
their guide, the committee had in him almost aflle and 
effective helper. He directed their attention to the most 
important and available details of that admirable establish- 
ment. The United States Government acted most liberally, 
in allowing the committee to obtain every information on 
the subject ; and the heads of the various departments, who 
were intelligent and zealous, rendered them every attention 
and civility. 

The members of the mission returned home enthusias- 
tically delighted with the results of their inquiry. The 
committee immediately |5roceeded with the entire remodel- 
ling of the Small Arms Factory at Enfield. The workshops 
wore equipped with a complete sesies of special machine 
tools, chiefly obtained from the Springfield factory. The 
United States Government also permitted several of their 
best and most experienced workmen and superintendents to 
take service under the English Government, 

Such was the origin of the Enfield rifle. The weapon 
came as near to absolute perfection as possible. It was 
perfect in action, durable, and excellent in every respect. 
Even in its conversion to the breechloader it is still one of 
the best weapons. It is impossible to give too muc^ praise^ 
to Sir John Anderson and Colonel Dixon for the untiring 
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and intelligent ^eal with which they carriei out the plans, 
as well as for the numerous improvements which they in- 
troduced. These have rendered the Enfield Small Arms 
Factory one of the most perfect and best regulated ‘estab- 
lishments in the kingdom. 
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retirement t™OM business. 

I*, 

I HAD been for some time contemplating the possibility of 
retiring altogether from business. I had got enough of 
the world's goods, and was willing to make^way for younger 
men. But I found it diflScult to break loose from old 
associations. Like the retired tallow-chandler, I* might 
wish to go back ** on melting days." I had some corre- 
spondence with my old friend David Roberts, Royal Acade- 
mician, on the subject. He wote to me on the 2d June 
1853, and said : — 

“ I rejoice to learn, from the healthy tone that breathes 
throughout your epistle, that you are as happy as every one 
who knows you wishes you to be, and as prosperous as you 
deserve. Knowing, also, as I do, your feeling for art and 
all that tends to raise and dignify man, I most sincerely 
congratulate you on the prospect of your being able to re- 
tire, in the full vigour of manhood, to follow out that sub- 
lime pursuit, in comparison with whi^h the painter's art is 
but a faint glimmering. ‘ The Landscape of other worlds ' 
you alone have sketched for us, and enlightened us on that 
with whick the ancient worldkbut gazed upon apd worshipped 
in the symbol of Astarte, Isis, and Diana. We are matter- 
of-fact now, and have outlived childhood. What say you 
to a photograph of those wonderful drawings? It may 
come to that.” ^ 


^ It did indeed *^coine to that,” for I shortly after learned^the art 
of photography, chiefly for this special purpose. 
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But* I had something else yet to do in %ay special voca- 
tion. In 1854 I took out a patent for puddling iron by 
means of steam. Many of my readers may not know that 
cast-iron is converted into malleable iron by, the processTcalled 
puddling. The iron, while in a molten state, is violently 
stirred and agitated by a stiff iron rod, "having its end bent 
likeaa hoe or flattened hook, by which every portion of the 
molten metal is exposed to the oxygen of the air, and the 
supercharge of carbon* which the cast iron contains is thus 
“ burnt out.” Whe^ this is effectually done the iron be- 
comes malleable and weldable. 

. This state of the iron is indicated by a general loss of 
fluidity, accompanied by a tendency to gather together in 
globular masses.^ The puddler, by his dexterous use of the 
end of the rabbling bar, puts the masses together, and, in 
fact, welds th^ new-born particles of malleable iron into 
puddle -balls of about three-quarters of a hundredweight 
each. These are successively removed from the pool of the 
puddling furnace, and subjected to the energetic blows of 
the steam hammer, which drives out all the scoriae lurking 
within the spongy puddle-balls, and thus welds them into 
compact masses of malleable iron. When reheated to a 
welding heat^ they are rolled out into flat bars or round 
rods, in a variety of sizgs, so as to be suitable for the 
consumer. 

The manual and pjiy^ical labour of the puddler is tedi- 
ous, fatiguing, and unhealthy. The process of puddling 
occupies aJ)out an liar's violent labour, and only robust 
young men can stand the fatigue and violent heat, i had 
frequent opportunities of observing the labour and un- 
healthiness ot the process, as well as the great l(Jss of time 
required to bring it to a conclusion. It occurred to me that 
much of this could be avoided by employing some other 
means for getting rid of the superfluous carbon, and bring- 
ing the molten cast-iron into a malleable condition. 

The method that occurred to me was the substitution of 
,a smal>steam pipe in the place of the puddler^s rabbling 
bar. By having the end of this steam pipe bent downwards, 
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so as to reach tife bottom of the pool, and then to dilclukligQi 
a current of steam beneath the surface of the molten cast 
I thought that I should by this 8im)lle means supply a 
moi^ <?Jfective carbon-oxidating agent, at the sanfs time that 
1 produced a powerful agitating action within the pool. 
Thus the steam would be decomposed and stfpjjJy oxygen to 
the carbon of the cast-iron, while the mechanical acticm of 
the rush of steam upwards would cause so violent a com- 
motion throughout the pool of melted iron as to exceed.the 
utmost efforts of the labour of the pqddler. All the gases 
would pasi up the chifnney oj the puddling furnace, and the 
puddler would not be subject to their influence. Such w^ 
the method specified in my patent of 1854.^ 

My frien4 Thomas Lever Rushton, proprietor of the 
Bolton Ironworks, was so much impressed with the sound- 
ness of the principle, as well as with the great simplicity of 
carrying the invention into practical effect, that he urged 
me to secure the patent, and he soon after gave me the 
opportunity of trying the process at his works. The results 
were most encouraging. There was a great saving of labour 
and time compared with the old puddling process ; and the 
malleable iron produced was found to be of the highest order 
as regarded strength, toughness, and purity. My process 
was soon after adopted by several^ iron manufacturers with 
equally favourable results. Such, however, was the* energy 
of the steam, that unless the workmen ^were most careful to 
regulate its force and the duration of its action, the waste 
of iron by undue oxidation was such in a grcaf measure 
to neiHralise its commercial gain as regarded the superior 
value of the malleable iron thus prodiJced, 

Before I«had time or o^pertunity to remove this com- 
mercial difficulty, Mr. Bessemer had secured his patent of 
the 17th of October, 1855, By this patent he employed a 
blast of air to do the same work as I had proposed to 
accomplish by means of a blast of steam, forced up beneath 


* Specification of James Nasmyth — Employment of steam the 
process of puddling iron. May 4, 1354 ; No. lOOJ. 

2 A 
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the surface of the molten cast iron. He ftdded some other 
improvements, with that happy fertility of invention which 
has always characHerised him. The results were so magni- 
ficently successful as to totally eclipse my process, •aiid to 
cast it comparatively into the shade. At the same time I 
may say thjkt T was in a measure the ^pioneer of his inven- 
tim, that i initiated a new system, and led up to one of the 
most important improvements in the manufacture of iron 
an^J steel that has ever been given to the world. 

Mr. Bessemer b|pught the subject of his invention 
before the meeting cn the British Aseibciation at Oheltenham 
i» the autumn of 1856. There he read his paper “ Oh the 
Manufacture of Iron into Steel without Fuel.*’ I was pre- 
sent on the ospasion, and listened to his statement with 
mingled feelings of regret and enthusiasm — of regret, be- 
cause 1 had been so clearly superseded and excelled in my 
performances ; and of enthusiasm^ — ^because 1 could not but 
admire and honour the genius who had given so great an 
invention to the mechanical world. I immediately took 
the opportunity of giving my assent to the principles which 
he had propounded. My words were not reported at the 
time, nor was Mr. Bessemer’s paper printed by the Associa- 
tion, perhaps because it was thought of so little importance.^ 
But, on applying to Mr. ^ow Sir Henry) Bessemer, he was 
so kind as to. give me the following as his recollection of 
the words which 1 iised on the occasion. 

“I shall ever feel grateful,” says Sir Henry, “for the 
noble way in which^ou spoke at the meeting at Chelten- 
ham of my invention. If I remember rightly, you held up 


^ On the iflorning of the day Sn^which tl»e paper was to be read, 
Mr. Bessemer was sitting at breakfast at his hotel, when an ironmaster 
(to whom he was unknown) said, laughing, to a fHend within his hear- 
ing, **Do you know that there ia eoBiebody come down from London 
to read us a paper on meMtg from east iron without fuel f Did 
you ever hear of such nowensa t” The title of the paper was perhaps 
a misnomer, but the cpirbctness of the principles on which the pig iron 
was converted into mallealde iron, as explained by the inventor, was 
genen^dy recognised, and there seemed every reason to anticipate that 
the process vonld b^ore long come intp general use. 
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a piece of my malleable iron, saying words «to this bffect : 
* Here is a true British nugget 1 Here is a new furocess 
that promisee to put an end to all puddling; and I may 
meniidh that at this moment there are puddlingfumaces in 
’ successful operation where my patent hollow steam Babbler 
is at work, producing iron of superior quality bjr the intro- 
duction of jets of steam in the puddling process. • I do »>t, 
however, lay any claim to this invention of Mr. Bessemer ; 
but 1 may fairly be entitled to say that I have advanced 
along the road on which he has travelled so many miles, 
and has effected such une:qpected results that I do not 
hesitate to say that I may go home from this meeting aiyl 
tear up my patent^ for my process of puddling is assuredly 
superseded.’ ” ^ 

After giving an account of the true origin of his process, 
in which he had met with failures as well as^uccesses, but 
at last recognised the decarburation of ^ig iron by atmos- 
pheric air. Sir Henry proceeds to say : — 

** I prepared to try another experiment, in a crucible having 
no hole in the bottom, but which was provided with an iron 
pipe put through a hole in the cover, and passing down nearly 
to the bottom of the crucible. The small lumps and grains of 
iron were packed around it^ so as nearly to fill the crucible. A 
blast of air was to be forced down the pipe so as to rise up 
among the pieces of granular iron and partially decSrburise 
them. The pipe could then^be withdrawn, and flie fire urged 
until the metel with its coat of oxyde wa§ fused, and cast steel 
thereby produced. , 

the blowing apparatus for this experiment Vas being 
fitted up, 1 was taken with one of those^short but painful ill> 
nesses to whjch 1 was subject at that time. I was confined to 
my bed, and it was then that*my mind, dwelling for hours 
together on the experiment about to be made, suggested that 
instead of trying to decarbunse the granulated metal by forcing 
the air down the vertical pipe among the pieces of iron, the a^ 
would act much more energetically and more rapidly if I first 
melted the iron in the crucible, and forced the air down the pipe 
helm the surface of the flfdd metalj and thus burn out the ii^bon 
and silicum which it contained. 
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^^Tliis appeared so feasible, and in ever^ way so great an 
improvement, that the experiment on the granular pieces was at 
once abandoned, and, as soon as 1 was well enough, I proceeded 
to try the experiment of forcing the air under the fluid ]^etal. 
The result was marvellous. Complete decarburation was 
effected in half#an hour. The heat produced was immense, but, 
ui^rtuna^eiy more than half the metal was blown out of the 
pot. This led to the use of pots with large hollow perforated 
covers, which effectually prevented the loss of metal. These 
experiments continued •from January to October 1866. I have 
by me on the mantelpiece at this moment, a small piece of rolled 
bar iron which was rolled at Wdolwich arsenal, andaexhibited a 
year later at Cheltenham. 

“ I then applied for a patent, but before preparing my pro- 
visional specification (dated October 17, 1856), J searched for 
other patents to ascertain whether anything of the sort had been 
done T^efore. J then found your patent for puddling with the 
steam rabble, and also Martin’s patent for the use of steam in 
gutters while molten iron was being conveyed from the blast 
furnace to a finery, there to be refined in the ordinary way 
prior to puddling. 

“ I then tried steam in my cast steel process, alone, and also 
mixed with air. I found that it cooled the metal very much, 
and of itself could not be used, as it always produced solidifica- 
tion. I was nevertheless advised to claim the use of steam as 
well aa,air in my particular process (lest it might be used against 
me), at the same time disclaiming its employment for any pur- 
pose except in the pi»duction of iuid malleable iron or steel. 
And I have no doubt it is to this fact that I referred when , 
speaking fx) you on tlfb occasion yen mention. I have deemed 
it best that the exact truth — so far as a short history can give 
it — should be given at once to you, who are so true and candid. 
Had it not peen for you and Martin I should p»)bably never 
have proposed the use of steam fin my process, but the use of 
air came by degrees, just in the way I have described.” 

It was thoroughly consistent with Mr. Bessemer’s 
kindly feelings towards me, that, after our meeting at 
Cheltenham, he made me an offer of one-third share of the 
valu^of his patent. This would have been another fortune 
to me. But I hajl already made money enough. 1 was just 
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then taking dowlf my signboard and leaving business.* I did ^ 
not need to plunge into any such tempting enteri)rise, and 
I therefore thankfully declined the offe#. ^ 

Mahy long years of pleasant toil and exertion had done 
their work. A full momentum of prosperity had been 
given to my engineering business at Patricr<Jft., My share 
in the financial results accumulated with acceleriiAed 
rapidity to an amount far beyond my most sanguine hopes. 
But finding, from long continued and incessant mental 
efforts, that my nervous system was beginning to become 
shaken, especially in 1*egard«to an anection of the eyes, 
which in some respects damaged my sight, I thought the 
time had arrived for me to retire from commercial life. 

Some of my friends advised me to “ sla^ off,” and not 
to retire entirely from Bridgewater Foundry. But j;o do 
so was not in my nature. I could not be, indifferent to 
any concern in which I was engaged. I must give my 
mind and heart to it as before. I could not give half to 
leisure, and half to business. I therefore concluded that a 
final decision was necessary. Fortunately I possessed an 
abundant and various stock of hobbies. I held all these 
in reserve to fall back upon. They would furnish me with 
an almost inexliaustible source of healthy employment. 
They might give me occupation ^for mind and body as 
long as I lived. I bethought me of tlie lines^of Bums : — 

Wi’ steady aim some Fortune chase ; 

Keen hope does ev^ry sinew brace ; 

Thro' fair, thro’*foul, they ni^e tlie race,* 

And seize the prey : 

Then cannie, in some cosy place, 

They close Jht day.” ^ 

It was no doubt a great sorrow for me and my dear 
wife to leave the Home in which we had been so happy 
and prosperous for so many years. It was a cosy little 
cottage at Patricroft. We had named it “ Fireside.” It 
was small, but suitable for our requirements. We never 


^ ** Letter to James Smith,” IStluverse. 
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needed to enla5*ge it, for we had no children to accom- 
modate. It was within five minutes* walk of the Foundry, 
and I was scarcely* ever out of reach of the Fireside, where 
we were both so happy. It had been sanctified ^j^^our 
united love for thirteen years. It w^as surrounded by a 
nice garden, ^planted with trees and shrubs. Though 
cldte to tHe Bridgewater Canal, and a busy manufacturing 
population was not far oflf, the cottage was perfectly quiet. 
It was in this garden; when I was arranging the telescope 
at night, that I had jseen detected bv the passing boatman 
as “ The Patricroft Ghost.** 

« When we were about to leave Patricroft, the Countess 
of Ellesmere, who, as well as the Earl, had always been 
our attached friends, wrote to my wife as follows: — 

I can well understand Mr. Nasmyth*s satisfaction at the 
emancipation ^e looks forward to in December next. But 
I hope you do not expect us to share it 1 for what is so 
much natural pleasure to you is a sad loss and privation to 
us. I really don’t know how we shall get on at Worsley 
without you. You have nevertheless my most sincere and 
hearty good wishes that the change may be as grateful to 
you both as anything in this world can be.*' 

Yet we had to tear ourselves away from this abode of 
peace ^d happiness. 1 ^ had given notice to my partner ^ 
that it was my intention to retir^ from business at the end 
of 1856. The necessary arrangements were accordingly 
made for carrying on the business after my retirement. 
All was pleasantly ^d satisfactdrily settled several months 
before I finally left ; and the character and prosperity of 
the Bridgewater Foundry have been continued to the 
present day.* 

But where was I to turn to for a settled home I Many 
years before I had seen a charming picture by my brother 
Patrick of “A Cottage in Kent.** It took such a. hold of 

^ The ** Partner” here referred to, was my excellent friend Henry 
Garnett, Esq., of Wyre Side, near Lancaster. He had been my sleep- 
ing* partner or “Co.** for nearly twenty years, and the most perfect 
harmony always existed between us. 
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my memory md im^ination that I never cesteed 
entertain the longing and ambition to possess such ft- 
cottage as a cosy place of refuge for tthe rest of my life. * 
AcgoMingly, about six months before my final retirement, 
I accompanied my wife in a visit to the soutlf In the 
first place we mad5 a careful selection from the advertise- 
ments in the 2'iines of “desirable residences V in Kent. 
One in particular appeared very tempting. We set out to 
view it. It seemed to embody all fhe conditions that we 
had pictured in our imagination as necessary to fulfil* the 
idea of o^r “ Cottago in Ke||t.'‘ It llad been the property 
of F. E. Lee, the Royal Academician. With a few alt^a- 
tions and additions it would entirely answer our purpose. 
So we bought the property. ^ 

I may mention that when I retired from business, and 
took out of it the fortune that had accumulated ^during 
my twenty-two years of assiduous attention and labour, 
I invested the bulk of it in Three per cent Consols. The 
rate of interest was not high, but it was nevertheless 
secure. High interest, as every one knows, means riskful 
security, I desired to have no anxiety about the source of 
my income, such as might hinder my enjoying the rest of 
my days in the active leisure which I desired. I had for 
some time before my retirement been investing in consols, 
which my dear wife termed “ tlfe true antibiliouf stock,” 
and I have ever since had good reason to be satisfied* with 
that safe and tranquillising investment. All who value 
the health-conserving influence of tha absence of financial 
worry will agree with me that this antihUious stock is 
about the best. • 

The “ Cottage in Kent”#was beautiful, e^ecially in its 
rural surroundings. The View from it was charming, and 
embodied all the attractive elements of happy -looking 
English scenery. The noble old forest trees of Penshurst 
Park were close alongside, and the grand old historic man- 
sion of Penshurst Place was within a quarter of a mile’s 
distance from our house. There were many other beauti- 
ful parks and country residences in our neighbourhood ; 
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the raikvay station, which was within thirty-five minutesV 
pleasant walk, enabling us to be within reach of London, 
with its innumerable attractions, in little more than an hour 
and a quarter. Six acres of garden-ground at firifb sur- 
rounded our cottage, but these were ^terwards expanded 
to sixteen ; and the whole was made beiJutiful by the plant- 
ing sf trees and shrubs over the grounds. In all this my 
wife and myself took the greatest delight. 



From my hereditary regard for hammers— two broken 
hammer-shafts, being the crest .of our family for* hundreds 
of years— I named the place- « ftammerfield ; ” and so it 
remains to this day. The improvements and additions to 
the house and the grounds were considerable. A green- 
house was built, 120 feet long by 32 feet wide. Koomy 
apart^ments were added to the house. The trees and 
mirubs planted about the grounds were carefully selected, 
i he cobiferse class were my special favourites. I arranged 
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them so that tlifeir natural variety of tints should fdrm the 
most pleasing contrasts. In this respect I introduced the 
beech-tree with the happiest effect, it is bright green in 
spring, and in the autumn it retains its beautiful ruddy- 
tinted leaves until the end of winter, when they are again 
replaced by the new growth. 

The warm tint of the beech contrasts beautifully with 
the bright green of the coniferse, especially of the LawsoTir 
iania and the Doug)assi — the latter $eing one of the finest 
accessions to our list of conifers. If is graceful in form, 
and perfectly hardy. • I als<^ interspersed with these several 
birch-trees, whose slender and graceful habit of growth 
forms so fine a contrast to the dense foliage of the conifers. 
To thus paint, as it were, with trees, is ^ high source of 
pleasure in gardening. Among my various enjoyments 
this has been about the greatest. ^ 

During the time that the alterations and enlargements 
were in progress we rented a house for six months at 
Sydenham, close to the beautiful grounds of the Crystal 
Palace. This was a most happy episode in our lives, for, 
besides the great attractions of the place, both inside and 
out, there were the admirable orchestral daily concerts, 
at which we were constant attendants. We had the 
pleasure of listening to the noble compositions of the great 
masters of music, the perfectly Gained band bein^ led by 
Herr Manns, who throwS so much of his fine natural* taste 
and enthusiastic spirit into the productions as to give them 
every possible charm. * » 

ftom a very early period of my life I have derived the 
highest enjoyment from listening to music, especially to 
melody y which is to me th« most pleasing *form of com- 
position. When I have 'the opportunity of listening to 
such kind of music, it yields me enjoyment that transcends 
all others. It suggests ideas, and brings vividly before the 
mind’s eye scenes that move the imagination. This is, to 
me, the highest order of excellence in musical composition. 

I used long ago, and still continue, to whistl^ a bit,, 
especially when engaged in some pleasant occupation. I 
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can drrfwr from «iy mental repository a vast number of airs 
and certain bits of compositions that I had once heard. T 
possess that impoiAant qualification for a musician — “a 
good ear;” and I always worked most successfiilljf aii a 
mechanical drawing when I was engaged in whistling some 
favourite air, • The dual occupation *of the brain had 
always the. Best results in the quick development of the 
constructive faculty. And even in circumstances where 
.whistling is not allowed I can think airs, and enjoy them 
almost as much as whm they are distinctly audible. This 
power of the brain, *1 am is^n to Believe, indicates the 
natural existence of the true musical faculty. But I had 
been so busy during the course of my life that I had never 
any opportunity jf Teaming the practical use of any musical 
instrument. And here I must leave this interesting subject. 

So Soon as \ was in due possession of my house, I had 
speedily transported thither all my art treasures — my tele- 
scopes, my home stock of tools, the instruments of my 
own construction, made from the very beginning of my 
career as a mechanic, and associated with the most in- 
teresting and active parts of my life. I lovingly treasured 
them, and gave them an honoured place in the workshop 
which I added to my residence. There they are now, and 
I often spend a busy and delightful hour in handling my 
tools. R is curious hovr the mere sight of such objects 
brings back to the memory bygode incidents and recollec- 
tions. Friends long dead seem to start up while looking 
at them. ^You almost feel as if* you could converse with 
the departed. I do not know of anything so touchingly 
powerful in vividly bringing back the treasured incidents 
and memories of one*s life asi the sight of sudh humble 
objects. Every one has, no doubt, a treasured store of 
such material records of a well-remembered portion of his 
past life. These strike, as it were, the keynote to thoughts 
that bring back in vivid form the most cherished re- 
membrances of our lives. 

On ^any occasions I have seen at sale rooms long 
treasured hoards qf such objects thrown together in a 
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heap as mere itibbish. And yet these had been* to some 
the sources of many pleasant thoughts and recollections. 
But the last final break-up has conte, and the personal 
bdiongings of some departed kind heart are scal^tered far 
and wide. These^ touching relics of a long life, which had 
almost become part of himself, are^“kndcl^d down” to 
the lowest class o^f bidders. It is a sad sight to witness 
the uncared for 4ispersion of such objects — objects that 
had been lovingly stored up as the jnost valued of pemonal 
treasures. I could have wished tl^ftt, as was the practice 
in remote antiquity^ such %3uching relics were buried with 
the dead, as their most fitting -repository. Then j^ey 
might have left some record, instead of being desecrated 
by the harpies who wait at sales for suclv “job lots.” 

Behold us, then, settled down at Hammerfield for life. 
We had plenty to do. My workshop was^ fully equipped. 
My hobbies were there, and I could work them to my 
heart’s content The walls of our various rooms were soon 
hung with pictures, and other works of art, suggestive of 
many pleasant associations of former days. Our library 
book-case was crowded with old friends, in the shape of 
books that had been read and re-read many times, until 
they had become almost part of ourselves. Old Lancashire 
friends made their way to us when “up in town,” and 
expressed themselves delightea with our ^pleasant house 
and its beautiful surroundings. , 

The continuous planting of the shrubs and trees gave 
us great pleasure. Those alread^v planted ^had grown 
luxuriantly, fed by the fertile soil and the pure air. In- 
deed, in course of time they required the judicious use of 
the axe ‘in order to all^gw the fittest to survive and grow 
at their own free will. Trees contrive to manage their 
own affairs without the necessity of much labour or inter-^ 
ference. The “survival of the fittest” prevails here as 
elsewhere. It is always a pleasure to watch them. There 
are many ordinary olifashioned roadside flowering plants 
which I esteem for their vigorous beauty, andii^I enjoy 
seeing them assume the careless grace pf Nature. 
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The greenhouse is also a source of pleasure, especially 
to my dear wife. It is full of flowers of all kinds, of 
which she is devotedly fond. They supply her with sub- 
jects for her brush or her needle. She both paints Wirni 
and works them by her needle in beautiful forms and 
groups. This is one of her many favourite hobbies. All 
this is suitable to our* fireside employments, and makes the 
days and the evenings pass pleasantly away. 




CHAPTER XXI. 

ACTIVE LEISURE. 

When James Watt retired^rom business towards the close 
of his useful and admirable life, he spoke to his friendb of 
occupying himself with ‘‘ingenious trifles,*' and of turning 
“some of his idle thoughts” upon th5 invention of an 
arithmetical machine and a machine for copying sculpture. 
These and other useful works occupied his attention for 
nmny years. 

It was the same with myself. I had good health 
(which Watt had not) and abundant energy. When I 
retired from business I was only forty-eight years old, 
which may be considered the prime of life. But I had 
plenty of hobbies, perhaps the chief of which wsis Astro- 
nomy. No sooner had 1 settled at Hammerfleld than 1 
had my telescopes brought out aiid mounted. Thd flne clear 
skies with which we were favoured, furnished n^e with 
abundant opportunities for the ifse ’of my instruments. I 
began again my investigations on the Sun and the Moon, 
and made some original discoveries, ^ which ihore anon. 

Early in the year 1858 I received a pressing invitation 
from the Council of the Edinburgh Pliilosophical Society 
to give a lecture before Sieir members on the Structure of 
the Lunar Surface. As the subject was a favourite ont« 
with me, and as I had continued my investigations and 
increased my store of drawings since I had last appeared 
before an Edinburgh audience, I cheerfully complied with 
their request. I accordingly gave my lecture before a 
crowded meeting in the Queen Sti^eet Lecture Hati 
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The #*udienc^ appeared to be so eamest]§r interested by 
the subject that 1 offered to appear before them on two 
successive evenings^ and give any vim voce explanations 
about the drawings which those present might desire. ♦ IJiis 
deviation from the formality of a regular lecture was 
attended with the happiest results. Edinburgh always 
supjijies a ];ifghly- intelligent audience, and the cleverest 
and brightest were ready with their ^questions. I was 
thus enabled to elucidate the lecture add to expand many 
of the most interesting points connected with the moon's 
surface, such as migtt formerly hav# appeared ^obscure. 
These questioning lectqres ga^e the highest satisfaction. 
Th5y satisfied myself as well as the audience, who went 
away filled with the most graphic information I could give 
them on the subjSct. 

But •not the least interesting part of my visit to Edin- 
burgh on this occasion was the renewed intercourse which 
I enjoyed with many of my old friends. Among these 
were my venerable friend Professor Pillans, Charles Mac- 
laron (editor of the Scotsman), and Robert Chambers. We 
had a long “ dander " ^ together through the Old Town, 
our talk being in broad Scotch. Pillans was one of the 
fine old Edinburgh Liberals, who stuck to his principles 
through good report and through evil. In his position as 
Rector of» the High School/*he had given rare evidence of 
his excellence ^ a classical scholar. He was afterwards 
promoted to be a Profbssbr in the University. He had .as 
his pupils some of the most excellent men of my time. 
Amongst his intimate friends were Sydney Smith, 
Brougham, Jeffrey, Cockburn — men who gave so special 
a character to the Edinburgh society of that time. 

We had a ^delightful stroll tlfrough some of the most 
•remarkable parts of the Old Town, with Robert Chambers 
as our guide. We next mounted Arthur's Seat to observe 
some of the manifestations of volcanic action, which had 
given such a remarkable structure to the mountain. On 


^ Bander — to saunter, to roam, to go from place to place. 
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this subject, Charles Maclaren was one of^ the best living 
expounders. He was an admirable geologist, and had . 
closely observed the features of volcai{,ic action round his 
na^ivj city. Robert Chambers then took us tp see the 
glacial grooved rocks on another part of the mountain. 
On this subject he was a master. It wa&>a vast treat to 
me to see those distinct evidences o^ actionS jso rem^jtely ' 
separated in point'^ of geological time — in respect to 
which even a milHon of years is a humble approximate^ 
uiiit.^ 

What a fine subject for a picture ‘*th^ group would have 
made i with the great volShnic siynmit of the mountain 
behind, the noble romantic city in the near distance, 'find 
the animated intelligent countenances of the demonstra- 
tors, with the venerable Pillans. eagerly listening — for the 
Professor was then in his eighty-eighth year, I liad the 
happiness of receiving a visit from him at *Hammerfield in 
the following year. He was still hale and active; and 
although I was comparatively a boy to him, he was as 
bright and clear-headed as he had been forty years before. 

In the course of the same year I accompanied my wife 
and my sister Charlotte on a visit to the Continent It 
was their first sojourn in foreign parts. I was able, in 
some respects, to act as their guide. Our visit to Paris 
was most agreeable. Daring che three weeks we were 
there, we visited the Louvfe, the Luxembourg, Versailles, 
and the parts round about We biaTde many visits to the 
H6tel Cluny, and inspected its most^^nteresting contents, 

^ It is to our ever-dropping climate, wi|h its hundred and fifty-two 
days of annual rain, that we owe our vegetable mould with its rich 
and beautobus mantle of swardeand foliage. And« next, stripping 
from off the landscape its sdhds and gravely we see its undenying 
boulder-clavs, ding^ and ^ay, and here presenting their vast ice-borne 
stones, and there its iceberg pavements. And these clays in turn 
stripp^ away, the bare rocks appear, various in colour and uneven in 
surface, but everywhere grooved and polished, from the sea level and 
beneath it, to the height of more than a thousand feet, by evidently 
the same agent that careered along the pavements and transported the 
great stones.*'-— Hugh Millsb's Geological Features of Edinhg/s'gh ani^ 
Us Neighlmt/rhood. * 
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as well^ the Roman baths and that part^f the building 
devoted to Roman antiquities. We were especially de- 
lighted with the a{)artments of the Archbishop of Paris, 
now hung with fine old tapestry and provided* ^th 
authentic specimens of mediaeval furniture. The quaint 
old cabinets were beautiful studies; •and many artists 
wert at woA: paintlhg them in oil. Everything was in 
harmony. When the sun shone in thrdhgh the windows in 
ilong beams of coloure^J. light, illuminating portions of the 
antique furniture, the pictures were perfect. We were 
much interested also*l3y the ^apel in which Mary Queen 
of ^cots was married to the l)auphin. It is still in com- 
pleTe preservation. The Gothic details of the chapel are 
quite a study ; ajd the whole of these and the contents 
of this interesting Museum form a school of art of the 
best kSid. 

From Paris we paid a visit to Chartres, which contains 
one of the most magnificent cathedrals in France. Its 
dimensions are vast, its proportions are elegant, and its 
painted glass is unequalled. Nothing can be more beauti- 
ful than its three rose-windows. But I am not writing a 
guide-book, and I must forbear. After a few days more 
at Paris we proceeded south, and visited Lyons, Avignon, 
and Nisnies, on our way to Marseilles. I have already 
described Nismes in m^ previous visit to Prance. I 
revisited the ifoman amphitheatre the Maison Quarr^, that 
perfect Roman temple, which, standing as it does in ah 
open square, is seei^to full advantage. We also went to 
see the magnificent Roman aqueduct at Pont du Gard. 
The sight of the nobfe structure well repays a visit. It 
consists of thyee tiers of arch^. Its magnitude, the skil- 
ful fitting of its enormous blocSs, makes a powerful im- 
pression on the mind. It has stood there, in that 
solitary wooded valley, for upwards of sixteen centuries ; 
and it is still as well fitted for conveying its aqueduct of 
water as ever. I have seen nothing to compare with it, 
even a^Rome. It throws all our architectural buildings 
into the shade. On our way back from Marseilles to 
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Paris we visite<> Grenoble and its surrounding beautiful 
Alpine scenery. Then to Chambery, and afterwards to 
Gliamounix, where we obtained a splendid view of Mont 
Blawc* We returned home by way of Geneva and Paris, 
vastly delighted with our most enjoyable journey. 

I return to another of my hobbiej. liia^ an earnest 
desire to acquire the art and mystery of practical photo- 
graphy. I bought Joie necessary apparatus, together with 
the chemicals ; and before long 1 bcoame an expert in^the 
use of the positive and negative colbdion process, includ- 
ing the planting froril negatives, in ^"the details of that 
wonderful and delightful art. To any one who has sogne 
artistic taste, photography, both in its interesting processes 
and glorious results, becomes a most attractive and almost 
engrossing pursuit. It is a delightful means of e^iucat- 
ing the eye for artistic feeling, as well as oU educating the 
hands in delicate manipulation. I know of nothing equal 
to photography as a means of advancing one’s knowledge 
in these respects. I had long meditated a work “ On the 
Moon,” and it was for this purpose more especially that I 
was earnest in endeavouring to acquire the necessary prac- 
tical skill. I was soon enabled to obtain photographic 
copies of the elaborate models of parts of the moon’s 
surface, which I had long before mepared. These copies 
were hailed by the highest aiyithonties in tlys special de- 
partment of astronomical*research /ts j)lie best examples of 
the moon’s surface which had yet been produced. 

In reference to this subject, as welh^ to my researches 
into the structure of the sun’s surface, I had the inestim- 
able happiness of securing the friendship of that noble 
philosophef. Sir John Herschel. His visits to me, and my 
visits to him, have left in my memory the most cherished 
and happy recollections. Of all the scientific men I 
have had the happiness of meeting, Sir John stands 
supremely at the head of the list. He combined profound 
knowledge with perfect humility. He was simple, earnest, 
and companionable. He was entirely free from assump- 
tions of superiority, and, still learning, ^ould listen atten- 

2b 
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iirAflo the humblest etudeat He wauereedy 
and instniet^ as well as to receive iatomatioii. woald 
sit down in my workshop, and see me thi i^^ the 
various technical processes of casting, grinding, anpMWh* 
ing specula for reflecting telescopes. That was a ^^iNumre 
to him, an4a Vast treat to me. 

€ had *een busily occupied for some time in midring 
careful investigations into the dark i^ots upon the Sun’s 
surface. These spots are of extraordinary dimensions, some- 
times more than 1^000 miles in diameter. Our world 
might be dropped* into then^ I olteerved that^ the spots 
wgre sometimes bridged over by a streak of light, formed 
of willow-leaf-shaped objects. They were apparently pos- 
sessed of voluntary motion, and moved fifom one side of the 
spot to the other. These flakes were evidently the immed- 
iate sources of , the solar light and heat. I wrote a paper on 
the subject, which I sent to the Literary and Philosophical 
Society of Manchester.^ The results of my observations 
were of so novel a character that astronomers for some time 
hesitated to accept them as facts. Yet Sir John Herschel, 
the chief of astronomers, declared them to be “a most 
wonderful discovery.” 

I received a letter from Sir John, dated Collingwood, 
21st of^May 1861, in which he said: 

am very much obliged td yon for your note, and by the 
sight of your drawinj^, A>ach. Mr. Maclaren was so kind as to 
bnng over here the other day. I suppose there can be no doubt 


A Memoirs of the Litemry and Philosophical Society of Manehesier^ 
3d senes, vol i p. 407. My first discovery of the * ‘pillow -leaf” 
objects on theP Sun’s surface was t^e in June 1860. I afterwards 
obtained several glimpses of them nora time to time. But the occa- 
sions are veiy rare when tlie bright sun can ho seen in a tranquil 
atmosphere free from vibrations, and when the delicate objects on its 
suiface can be clearly defined It was not until the 6th of June 1864 
that 1 obtained the finest sight of the Sun's spots and the Willow-leaf 
objects ; it was then that I made a careful drawing of them, from which 
the annexed faithful en^ving has been produced. Indeed I never 
had aihetter sight of this extraoi-dinary aspect of the Sun than on 
that (lay. 
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as to the realit^isof the willow-leaved flakes, •and in that case 
they certainly are the most marvellous phenomena that have 
yet turned up>— -I had almost said in all ^ature — certainly in 
all ^Irononiy. 

What can they be ? Are they huge phosphoiised fishes ? 
If so, what monsters t Or are they crystals 1 a«kind of igneous 
snow-flakes ? floating in a fluid of thei» own, of ^very n jarly 
their ow , specific gravity ? Somai kind of solidity or coherence 
they mast have, or they would not retain their shape in the 
violent movements of the atmosphere wliich the change ofi the* 
spots indicate. 

“ I obsgrve that in flie bridge kll their fixes have an approxi- 
mate parallelism, and that in the penflmbra they are dispersed, 
radiating from the inside and the outside of the spot, giving rise 
to that striated appearance which is familiar ^ all observers of 
the spots. 

** I am very glad that you have pitched yourjient in tfiis part 
of the world, and I only wish it were a little nearer. You will 
anyhow have the advantage at Penshurst of a much clearer 
atmosphere than in the north; but here, nearer the coast, I 
tliink we are still better off. 

“ Mr. Maclaren holds out the prospect of our meeting you at 
Pachley at no distant period, and I hope you will find your w'ay 
ere long to Collingwood I have no instruments or astronomical 
apparatus to show you, but a remarkably pretty country, which 
is beginning to put on (rather late) gala dress of sprj^g.” 


Sir John afterwards requested niy^ permission to insert 
in his Outlines of Astronomyy 6f which a new edition was 
about to appear, a representation of “the willpw- leaved 
structure of the Sun*s surface,” — which had been published 
in the Manchester transactions, — to which I gladly gave my 
assent. Sir John thus expi^sses himself on* the subject: 
— “The curious appearance of the ‘pores* of the Siui*s 
surface has lately received a most singular and unex- 
pected interpretation from the remarkable discovery of Mr. 
J. Nasmyth, who, from a series of observations made with 
a reflecting telescope of his own construction under very 
high magnifying powers, and under exceptional qjrcum- 
stances of tranquillity and definition, ha§ come to thd con* 
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cludon*tliat these pores are the polygoml interstices be- 
tween certain luminous objects of an exceedingly definite 
shape and general ?miformity of size, whose form (at least 
as seen in projection in the central portions of the fliss) is 
that of the oblong leaves of a willow tree. These cover 
the whole djsc^)f the Sun (except, in the space occupied by 
spots) in countless liillions, and lie crossing each other in 
every imaginable direction. . . . Tnis most astonishing 
revelation has been ponfirmed to a certain considerable 
extent, and with somj modifications as to the form of the 
objects, their exact* Uniformity of size and resemblance of 
figpre, by Messrs. De la Rue, Pritchard, and Stone in 
England, and M. Secchi in Rome.*' 

On the 26th^of February 1864, I received a communi- 
cation from Mr. E. J. Stone, first assistant at the Royal 
Observatory, Qreenwich. 

“ The Astronomer-Royal,” he said, “ has placed in my hands 
your letter of February .20. Your discovery of the * willow 
leaves * on the Solar photosphere having beeifi bought forward 
at one of the late meetings of the Royal Astronorlical Society^ ^ 
my attention was attracted to the subject. At my request^ the 
Astronomer-Royal ordered of Mr. J. Simms a reflecting eye-piece 
for our great equatorial. The eye-piece was completed about 
the end of January last, and at the first good opportunity I 
turned (he telescope on th/Sun, 

may state that my imprebion was, and it appears to have 
been the impression Of bveral of the assistants here, that the 
willow leaves stand out against the luminous photosphere. 
On looking at the oun, 1 was at once struck with the apnarent 
resolvability of its mottled appearance. The whole disc of the 
Sun, so far as I examined it, appeared to be covered over with 
relatively bright rice-like particles, and the mottled appearance 
seemed to be produced by the interlacing of these particles. 

“I could not observe any particular arrangement of the 
particles, but they appeared to be more numerous in some parts 
than in othera I have used the word ‘ rice-like * merely to 
convey a rough impression of their form. I have seen them on' 
two occasions since, but not so well as on the first day, when 
the definition was exceedingly good. 
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“On the firsWday that I saw them I called Mr. Dunkin's 
attention to them. He appears to have seen them. He says, 
however, that he should not have noticed jihem if his attention 
ha(^n«t been called to them.” 

The Astronomer-Royal, in his report to the Admiralty 
on my discovery, said : 

“ An examination ^ the Sun's* surface with the Southeast 
Equatorial, under favourable circumstances, has convinced me 
of the accuracy of the description, which compares it with inter- 
lacing willow leaves or^rice grains.” 

In March 1864 I received a letter from' my friend De 
la Rue, dated from his observatory at Cranford, Middlesex, 
in which he said : “I like good honest doubting. Before I 
had seen with my own eyes youx willow leaves, I doubted 
their real existence, but I did not doubt your haviil^ seen 
what you had drawn. But when I actualfy saw them for 
the first time, I could not restrain the exclamation, * Why, 
here are Nasmyth’s willow leaves!’ It requires a very 
state of the atmosphere to permit of their being seen, 
as I have seen them on three or four occasions, when their 
-substantial reality can no longer be doubted.” ^ 

Sir John Herschel confirmed this information in a 
letter which I received from him in the following May. 
He said “ that Mr. De la Rue %nd a foreign gehtleman, 
Hugo Muller, had been wer^ successful in Seeing and de- 
lineating the ‘willow leaves.’ ‘They are represented by Mr. 
M. as packed together 04 the edge of a spot, and appear 
rather like a bunch of bristles or thorns^ In otlier respects 

» 

^ Let me^give another letter from my friend, dated the Observatory, 
Cranford, Middlesex, October 2$, 1864. He said f — “ I am quite 
pleased to learn that you like tne large photograph. The first given 
to any friend was destined for and sent to you. JTo one has so great 
a claim on the fruit of my labours ; for you inoculated me with the 
love of star-gazing, and gave mo invaluable aid and advice in figuring 
specula. I daresay you may remember the first occasion on which I 
saw a reflecting telescope, which was then being tried on the sun in a 
pattern loft at Patricroft. You may also recall the wUmm you wrote 
in answer to my troublesome questions. — Yours very sincereljt* 

WARREN DE LA KUB,” 
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the individual farms agree very well with ycrar delineations/^ 
Another observer had discovered a marvellous resemblance 
between the solar spots and the hollows left by the break- 
ing and subsidence of bubbles, which rise when oil-vfciVish, 
which has moisture in it, is boiled, and the streaky channels 
are left by <thG retiring liquid. “ I cannot help,'" adds 
Sir John, ‘‘‘fancying a bare possibility of some upward 
outbreak, followed by a relreat of sontfe gaseous matter, or 
^ some dilated portion of the general atmosphere struggling 
upwards, and at the s^me time expanding outwards. I can 
conceive of an up-sui^ge of come highly-compressed matter, 
whjch, relieved of pressure, will dilate laterally and upwards 
to an enormous extent (as Poullett Scrope supposes of his 
lavas full of coippressed gases and steam), producing the 
spots, ^and, in that case, the furrows might equally well 
arise in the origination as in the closing in of a spot.’^ 

I had the honour and happiness of receiving a visit 
from Sir John Herschel at my house at Hammerfield in 
the summer of 1 8 6 4. He was accompanied by his daughter. 
They spent several days with us. The weather was most 
enjoyable. I had much conversation with Sir John as to 
the Sun spots and willow-leaf-shaped objects on the Sun’s 
surface, as well as about my drawings of the Moon. I 
exhibited to him my apparatus for obtaining sound castings 
of specula for reflecting telescopes. I compounded the 
alloy,’ melted it, and cast a 10-inch speculum on my peculiar 
common-sense system. I introduced the molten alloy, 
chilled it ip a metah.mould, by which every chance of flaws 
and imperfections ' is obviated. I also showed him the 
action and results of ihy machine, by which I obtained the 
most exquisite polish and figure for the speculum. Sir 
John was in the highest degree cognisant of the importance 
of these details, as contributing to the flnal excellent result. 
It was therefore with great pleasure that I could exhibit 
these practical details before so competent a judge. 

We had a great set-to one day in blowing iridescent 
soap bjibbles from a mixture of soap and glycerine. Some 
of thG bubbles weijo of about fifteen inches diameter. By 
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carefully coverijig them with bell glassi^ we kept them 
for about thirty-six hours, while they went through their 
changes of brilliant colour, ending in ^ deep blue. I con- 
trived this method of preserving them by placing a dish 
of water below, within the covering bell glass, by means 
of which the dampliess of the air prevented evaporation of 
the bubble. This dodge of mine vastly delighted Sir Jj^hn, 
as it allowed him t(Jljwatch the Exquisite series*of iridescent 
tints at his tranqufl leisure. 

I had also the pleasure of showing him my experiment 
of cracking a glass globe filled *with Wjer and hermetically 
sealed. ^The water was the% sligl^ily expanded, on which 
the glass cracked. This was my method of explaining*the 
nature of the action which, at some previous period of the 
cosmical history of the Moon, h^d prodifced those bright 
radiating lines that diverge from the lunar volcanic traters. 
Sir John expressed his delight at witnessing my practical 
illustration of this hitherto unexplained subject, and he 
considered it quite conclusive. I also produced my en- 
larged drawings of the Moon^s surface, which I had made 
at the side of my telescope. These greatly pleased him, 
and he earnestly urged me to publish them, accompanied 
with a descriptive account of the conclusions I had arrived 
at. I then determined to proceed with the preparations 
which I had already made for long contempla^d work. 

Among the many things *that I showed Sir John, while 
at Hammerfield, was a piece ©f white’ calico on which I had 
got printed one million sjipts. This was for the purpose of 
exhibiting one million in visible fork. In astronomical 
subjects % million is a sort of unit^ and it occurred to me 
to show what a million really is. Sir John^was delighted 
and astonished at the sight. He went carefully over the 
outstretched piece with his rule, measured its length and ^ 
breath, and verified its correctness.^ I also exhibited 

^ At a recent meeting of the Metropolitan Railway Company I ex- 
hibited one million of letters, in order to show the number of passengers 
(thirty-seven millions) that had been conveyed during thcvprevious^ 
twelve months. This number was so vast that my method oif^ helped 
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to Mm^a diagrpa, which I had distributed amongst the 
geologists at the meeting of the British Association at 
Ipswich in 1851, showing a portion of the earth’s curve, 
to the scale of one-lenth of an inch to a mile. 1 i^t^ut 



FROM A FHOTOOftAPn OF TH£ MOON, EX^:|}ITINO THE BRIGHT ZIADIAL LIKES. 


• the height of Mont Blanc, Etna, and also the depth of the 
deepest mine, as showing the almost incredible minimum 

the minting to understand what had been done in the w^ay of convey- 
ance. Mr. Macdonald, of the Times, supplied me with one million 
,type imj^essions, contained in sixty average columns of the Tvrm 
newspajifer. 
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of knowledge we possess about even tbe merest surface of 
the globe. This Vagram was hailed by many as of much 
value, as conveying a correct idea of thp relative magnitude 
of ^eblogical phenomena in comparison with that of the 
earth itself. 



GLASS GLOBE CRA-CKB® BY INTERNAL PRESSTTRE, IN ILLUSTRATION OF THE CAUSE OF 
TBE BRIGHT RADIAL LINES SEEN ON THE MOON. 


On this subject Sir Thomas Mitchell, Surveyor-General 
of Australia, wrote to me at the time : ** I will not obtrude 
upon you any crude notions of my own, but me|;ely say, 
that you could not have sent the * (geological Standard 
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Scale ’ to one i«ho better deserved it, if tbe claim in such 
favour is, as I suppose, to be estimated by the amount of 
the time of one wl^ole life, applied to the survey of great 
mountain ranges, and coasts, rivers, etc. By thif l^ng 
practice of mine, you may know how appreciable this 
satisfactory standard scale is to your hiftnble servant.*^ 

Jjp the winter of t865 I visited Italy. While at Borne, 
in April, I *had the pleaSure of m(lfeting Otto W. von 
^truve, the celebrated Russian astroifbmer. He invited 
me to accompany him on a visit to Father Secchi at his 
fine observatory of •tffe CoUemo Romano. I acq^epted the 
invitation with pleasure# We nuly reached the Observatory, 
wh&i Struve introduced me to the Father. Secchi gave 
me a most cordial and unlooked-for welcome. “ ThisV’ he 
said, is a most extraordinary interview ; as I am at iSiis • 
momeift making a representation of your willow-leaf-shaped 
constituents of the Solar surface He then pointed to a 
large black board, which he had daubed over with glue, 
and was sprinkling over (when we came in) with rice grains. 

“ That,’’ said he, “ is wW I feel to be a most excellent 
representation of your discovery as I see it, verified by the 
aid of my telescope.” It appeared to Father Secchi so 
singular a circumstance that I should come upon him in 
this sudden manner, while he was for the first time engaged 
in representing what I hadron the spur of the moment when 
first seeing thdm) described aS wfllow- leaf -shaped objects. 

I thought that his represenUation of them, by scattering 
rice grains ^over his glue-coverecf ilack board, was apt and 
admirable ;* and so flid Otto Struve. This chance meefting 
with these two admirable astronomers was one o£ the little 
bits of romancjB in my life. • 

I returned to England^ iSfbrtly after. Among our 
visitors at Hammerfield was Lord Lyndhurst. He was in 
his ninetieth year when he paid a visit to Tunbridge Wells. 
Charles Greville, Secretary to the Privy Council, wrote to 
me, saying that his Lordship complained much of the want 
^of society, and asked me to call upon him. I did so, and 
Vound iiim cheerful and happy. I afterwards sent him a 
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present of som® of my drawings. He answered : A thou- 
sand thanks for the charming etchings. I am especially 
interested in Eobinson Crusoe. He logks very comfortable, 
bi^r can’t see his bed, which troubles me. The election 
(‘Everybody for ever!*) is wonderful. I should not like 
to be there. I hof)e we shall go to you again one of these 
days, and have another peep into thatfwonderful telesc^^pe.” * 
To return to SirVTohn Herschel. We returned his visit 
at his hpuse at Cfollingwood, near, Hawkhurst. I found 
him in the garden, down upon his knees, collecting crocus 
bulbs foj next year’s planting, fake myself, he loved 
gardening, and was never tired of* it. I mention this as 
an instance of his simple zeal in entering practically into 
all that interested him. At home he waj the happy father 
and lover of his family. One*of his favourite pastimes, 
when surrounded by his children in the ev^ing, waS telling 
them stories. He was most happy and entertaining in this 
tranquil occupation. His masterly intellect could grasp 
the world and all its visible contents, and yet descend 
to entertain his children with extemporised tales. He 
possessed information of the most varied kind, which he 
communicated with perfect simplicity and artlessness. His 
profound astronomical knowledge was combined with a 
rich store of mechanical and manipulative faculty, which 
enabled him to take a keen interest in all the tecKhical arts 
which so materially aid fti t£e progress qf science. I shall 
never forget the happy days*that he spent v ith me in my 
workshop. His visits haTe left in my min(\ the most 
cherished recollections. Our friendly iitercourse continued 
unbroken, to the day of his death. • 


The fallowing is the last^ letter I received from him ; — 


CoLLiNGWOQi), March 10 , 1871 . 


“ My dear Sir — A great many thanks for the opportunity 
of seeing your most exquisite photographs from models of lunar 
mountains. I hope you will publish them. They will create 
quite an electric sensation. Would not one or two specimens 
of the apparently non volcanic mountain ranges, bord|ring on^ 
the great plains, add to the interest ? Excuse my writing more^ 


'aso PUBIildATION OF “THE MOON.” OflAP. 


as I pen<^ this lyiEg on my back in bed, to whirh a fierce attack 
of bronchitis condemns me. With best regards to Mrs. Nasmyth, 
believe me yours verjr truly, “ J. F. W. Hbbsohel.” 

Scientific knowledge seems to travel slowly. It was mot 
until the year 1876, more than fourteen years after my 
discovery of iilid willow-leaved bridges over the Sun's spots 
that< I understood they had been accepted in America. I 
learned this from my dear friend WlUiam Lassell. His 
iettey was as follows :-r— “ I see the Americans a ^3 appre- 
ciating your solar observations. A communication I have 
lately received from 'the Alleghany Observatory, remarks 
‘ th^t he (Mr. Nasymth) appears to have been the first to 
distinctly call attention to the singular individuality of the 
minute components of the photosphere ; and this seems 
fairness to entitle him to "the credit of an important dis*^ 
CO very, with which his name should remain associated.'" 

I proceeded to do that which Sir John Herschel had so 
earnestly recommended, that is, to write out my observa- 
tions on the Moon. It was a very serious matter, for I 
had never written a book before. It occupied me many 
years, though I had the kind assistance of my friend 
James Carpenter, then of the Royal Observatory, Green- 
wich. The volcanoes and craters, and general landscape 
scenery of the Moon, had to be photographed and engraved, 
and this caused great labour. , 

At length the cboqk, .entitled The Moon, considered as 
Planet, a fTorld, and a Satellite, appeared in November 
1874. It was received with much favour and passed into a 
second edition. A courteous and kind review of the book 
appeared in the EdMrwrgh ; and the notices in other 
periodicals were equally favourable. I dedicated the 
volume to the Duke of Argyll, because I had been so long 
associated with him in geological affairs, and 'also because 
of the deep friendship which I entertained for his Grace. 
I presented the volume to him as well as to many other of 
my astronomical friends. I might quote their answers at 
agreat }ength, from the Astronomer- Royal downwards. 
•But I will quote tiyo — one from a Royal Academician and 
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another from aj Cardinal. The first was,from Philip H. 
Calderon. He said ; — 

" JSet me thank you many times for ^our kind letter, and 
lor^ your glorious book. It arrived at twelve to-day, and there 
has been no painting since. Once having tak^ it up, attracted 
by the illustrations, I could not put it ^own again. I forgot : 
everything ; and, indeed, I have, been up in tlje* Moon.^ As 
soon as these few w^^rds of thanks are given, I am going up 
into theltfoon again. What a comfort it is to read a sci§ntifi<? 
work which is quite clear, and what a gift it is to write thus ! 

“The* photograph# took giy* bream •away. I could not 
understand how you did them, and your explanation of how 
you built the models from your drawings only changed the 
wonder into admiration. Only an artist could, have said what 
you say about the education of thQ eye and of the hand. You 
may well imderstand how it went home to me. Ever gratefully 
yours, Philip iS. Calderon.” 

I now proceed to the Cardinal. I was present at one 
of the receptions of the President of the Koyal Society at 
Burlington House, when I was introduced to Cardinal 
Manning as “The Steam Hammer!” After a cordial 
reception he suddenly said, “But are you not also the 
Man in the Moon 1” “ Yes, your Eminence ! I have written 
a book about the Moon, and I^shall be glad ifi you will 
accept a copy of it?” ,»“Bj all means,” be said, “,and I 
thank you for the offer very much.*^' T accordingly sent 
the copy, and received the» following answer : — 

• • » • 

« My dear Mr. Nasmyth — When I asked you to send me 
your book on the Moon, I had no idea of its bulk and value, 
and I feel ashamed of m j simportunity, yet •more than half 
delighted at my sturdy begging. 

“ I thank you for it very sincerely. My life is one of end 
less work, leaving me few moments for reading. But such 
books as yours refresh me like a clover field. 

“I hope I may have an opportunity of renewing our conver- 
iation. Believe me 'always truly yours, 

Henry, Cardinal ManI^ng.” 
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I also Biention that I received a#charming letter 
from Miss Herschel, the daughter of the late Astronomer. 

“ Is it possible,” phe said, “ that this beautiful book is de- 
stined by you as a gift to my most unworthy self ? I do «iot 
know, indeed, Iww sufficiently to thank you, or even to express 
my delight in being possessed of so exqifisite and valuable a 
wor^ made ^so valuable, too, by the most kind inscription on 
the first page 1 I fear I shall^be very very far from understand- 
ing the theories developed in the hook, tho«gh we hav^ been en- 
*deav«uring to gather lome faint notion of them from the 
reviews we have seen >/but it will be qf the greatest interest 
for us to try and follow them pmder your guidance; and with 
the rhelp of these perfecfly enchanting photographs, which, , I 
think, one could never he tired of looking at 

“ How well I yememher the original photographs, and the 
oil painting which you sent for dear papa’s inspection, and 
which he did so ^joy I and also the experiment with the glass 
globe, in which he was so interested, at your own house. We 
cannot but think how he would have appreciated your researches, 
and what pleasure this lovely book would have given him. 
Indeed, I shall treasure it especially as a remembrance of that 
visit, which is so completely connected in my thoughts with 
/lim, as well as with your cordial kindness, as a precious souvenir, 
of which let me once more offer you my heartfelt thanks. I 
remain, my dear sir, yours very truly and gratefully, 

f “Isabella Herschel.” 

I cannot rfefrain from adding the communication I 
received from my^eaV old friend William Lassell. “I do 
not know,” he said, “how suffiyently to thank you for 
your most Kind lettbr, and the superb present which almost 
immediately followed «it. My pleasure was greatly en- 
hanced by the ^consideration of how far this splePidid work 
must add to your fame and gratify the scientific world. 

« The illustrations are magnificent, and 1 am persuaded that 
no book has ever been published before which gives so 
faithful, accurate, and comprehensive a picture of the 
surface of the Moon. The work must have cost you much 
time, thought, and labour, and I doubt not you will now 
jeceive gratifying, if not an adequate rewari” 



XXI.< 


MY WINDMILL. 


After reading the book Mr. Lassell ag^in wrote to me. 
“I am indebted to your beautiful book,” he said, “for a 
deeper interest in the Moon than I e^er felt before. . . . 
I ^‘*many of your pictures have been taken when the 
Moon was waning, which tells me of many a shivering 
exposure you must? have had in the early **morhings. . . . 
I was sorry to find from your letter l^at you1:Mid a seyere 
cold, which made you very uni^ell. I hope you have ere 
this perfectly reco^red. I suppose maladies of this kind, 
must be expected to take rather severe hold of us now, as 
we are both past the meridian of ’Mfe. I am, however, 
very thankful for the meas&e of health I enjoy, and the 
pleasure mechanical pursuits give me. I fully sympatliise 
with you. in the contempt (shall I say which you feel for 
the taste of so many people who find their chief pleasure 
in ‘killing something,’ and how often their pleasures are 
fatal ! Two distinguished men killed only the other day 
in hunting. For my part I would rather take to the 
bicycle and do my seventeen miles within the hour.” 

He proceeds : “ I have no doubt your windmill is very 
nicely contrived, and has afforded you much pleasure in 
constructing it. The only drawback to it is, that in this 
variable climate it is apt to strike work, and in the midst 
of a job of polishing I fear no increase of wages would 
induce it to complete its task V , If water were jfjlentiful, 
you might make it pump up a quantity M^hen the wind 
served, to be used as a motive power when you chose.” 

This reference alludes a windmill which I erected on 
the top of my workshop, '’to drive the a^paratus'below. It 
was the njirror of a reflecting telesc>»pe which was in pro- 
gress. The windmill went on night and day^ and polished 
the speculum while I slept. In the small hours of the 
morning I keeked through the comer of the window blinds 
and saw it hard at work. I prefer, however, a small steam- 
engine, which works much more regularly. 

It is time to coine to an end of my Recollections. I 
have endeavoured to give a brief rSsumd of my l?fe and 
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laboura.® I hope they may prove interesting as well as 
useful to others. Thanks to a good constitution and a 
frame invigorated ^y work, I continue to lead, with my 
dear wife, a happy life. I still take a deep inter^st^in 
mechanics, in astronomy, and in art. It is a pleasure to 
me to run up*' to London and enjoy" the collections at 
the ^ationaf Gallery, South Kensington, and the Eoyal 
Academy. The Crystal Pailace continues to attract a share 
pf my attention, though, since the fire,*it has bee^ greatly 
altered. I miss, too, many of the dear accustomed faces 
of the old friends we 'used to meet there. Still we visit it, 
and leave to memory the filling np of what is gone. All 
things change, and we with them. 


The following DiaZ of Life gives a brief summary of my 



career. It shows the brevity of life, and indicates the tale 
that is soon told. The first part of the semicircle includes 
the pass^e from infancy to boyhood and manhood. While 
that period lasts, time seems to pass very slowly. We 
llong td* be men, and doing men’s work. What I have 
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called The TahlSand of Life is then reached. Ordinary 
observation shows that between thirty and fifty the full 
strength of body and mind is reached ; ^and at that period 
we^n^rgise our faculties to the utmost. . 

Those who are blessed with good health and a sound 
constitution may prblong the period of en«*gj^ to sixty or 
even seventy ; but Nature’s laws must* be obeyed) and, the 
period of decline bcigins, and ^oes on with* accelerated 
rapidity.^Then cofties Old Age ; and as we descend the^ 
semicircl^iOwards eighty, wo find that the remnant of* life 
becomes vague and cloudy. !By slfadjng ofi‘, as I have 
done, the portion of the area^of tha diagram according to 
the individual age, every one may see how much of lif5 is 
consulned, and what is left — D.K 

Here is my brief record : — 


AOE. 

TEAR. 


— 

1808. 

Bobn 19th August. 

9. 

1817. 

Went to the High School, Edinburgh. 

13. 

1821. 

Attended the School of Arts. 

21. 

1829. 

Went to London, to Maudslay’s. 

23. 

1831. 

Returned to Edinburgh, to make my En- 
gineers’ Tools. 

26. 

1834. 

Went«to Manchester, to begin business. 

28. 

1836. 

Removed to Patricrpft, and built thil Bridge- 
water Founijry. 

31. 

1839. 

Invented thI Steam IJaijme#. 

32. 

1840. 

Marriage. 

34. 

1842. 

First Visit ^©16’RANdte and Italy. 

35. 

•1843. 

Visit to St. Petersburg, Stockholm, Danne- 


• 

MORA. 

37. 

1845.* 

Application op the Steam Ham_mer to Pile- 
* Driving. 

48. 

1856. 

Retired from business, to enjoy the rest of 
MY LIFE in the ACTIVE PURSUIT OP MY MOST 
FAVOURITE OCCUPATIONS. 


I have not in thi^ list referred to my investigations in 
connection with astronomy. All this will be found rtfeired 
2g 




THE TALE ENDED. 




to in t^e text* It only remains for me say that I a{>- 
pend a rimnU of my inventions, contrivances, and work- 
shop “dodges,” to jgive the reader a summary idea of the 
Active Life of a working mechanic. And with this* I ^nd 
my tale. 



CHRONOLOGICAL LIST 0¥ 


MECHANICAL INVENTIONS AND T^CHNIOAL 
cbNTRIVMCES. 

6 ]i Jaueb 


I825. A mode of applying SUam Power for the Tradion of 
Canal Barges, without injury to the Canal Banks. 

A Canal having been fanned to connect Edinburgh with the 
Forth and Clyde Canal, and so to give a direct waterway com- 
munication between Edinburgh and Glasgow, I heard much talk 
about the desirableness of substituting Steam for Horse power 
means of moving the boats and barges along the canal. 
jMeas the action of paddle wheels had been found destructive 
te pe canal banks, no scheme of that nature could be enter- 
tain. Although a tyro in such matters, I made an attempt 
to solve the problena, and accordingly prepared drawings, with 
a description of my design, for em^dojing Steam power as the 
tractive agency for trains o( canal barges, in snsh a manner as 
to obviate all risk of irgury to the bankw 

The scheme consisted in liiring ^ckain along the bottom of 
the cpal, and of passing aa'Jr part of, its l^gth beimreen three 
grooved and notched p^eys or rollers, made to revolve with 
suitable vekwity by means of a small steam-engine placed in a 
tug-boat, to the stem of whicl^a train of bargestwas attached.^ 
The steam-engine could t£us warp its way along the chain, 
taking it up between the rollers of the bow of the tug-boat, and 
dropping it into the water at the stem, so as to leave the dain 
at the service of the next following tug-boat with its attached 


1 Had this simple meaift of '* tugging ” vessels through watw-ways been 
employed in our late attempts to ascend the rapids of the Nile, ^me very 
important results might have issued fiom its adop^on. 




*j(k «lreft]|]i*«i!tgik&6 for «s«tlal boat ts^tloti^ i^ fm of by W w 
tba baidos wo^d be avtaded, as the tham mi not tSba of 
the canal was the f^^crum or resistance which the stetoom||the 
on the tug-boat operated upon in thus warping its way «5mg 
the chain ; and Jihus efiectually, without dip or other waste <rf 
power, draggkig aloni^the train of barges attached to the stem 
of the stearf4ug. I had orjanged for two sejmrate chains, so 
as to allow trains of barges to be convef dong the canal in 
opposite directions, without interfering with each oij/0. 


I submitted a complete ^ct of drawings, and a full descrip- 
tion of my design in all its details, 1 k) the directors of the Carjal 
Company ; and I re a eemplimentary a(‘knowlodgment of 
them in writing. But suck was »rhe prejudice that existed, iu 
consequence of the kyurydo the calfal banks resulting from the 
use of paddle wheels, ^hat it extended to the use of steam 
power in any form, as a substitute for ordinary hor^ traction ; 
and although I had taken every f*)are to point out the essential 
difference of my system (as above indicated) by which all such 
objections were obviated, my design was at length courteously 
declined, and the old system of horse fraction continued. 

In 1845 I had the pleasure to see this simple mode of 
moving vessels along a definite course in ^ost successful action 
at the ferry across the Hamoaze at Devonport, in which my 
tsystem of employing the power of a steam-engine on board the 
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ifto iKilfeKm of tSo 'liOiliiitil team si40 to 4id0 of the m» 
KftOit coirfedi ool ^ ear bte exoeUent friend^ James 
||to<lfliU| Se^, daily action, 

|Npg;'e^^ >■'■■': 

liB26. An imprumeiU for Meoiunng i^^^ and Gomparoh 
the Es^ndem of ah Solid Bodue. 

^ m 

My kind friend and patron, Professor Leslie, being engaged 
in some mvestigationa in which* it waSp eesential to know the 
exact comparative total expansfbn in bulk of metals and other 
solid bodies, under the same number of degrees .of heat, fhen- 
tioned the subject in the course of conversation. The instrU’' 
ment at that time in use was defective in pHnciple as well as 
in con;, uction, and the results of tts application were untrust- 
worthy. As the Professor had done me the Ifonour to request 
me to assist him in his experiments, I had the happiness to 
suggest an arrangement of apparatus which I thought might 
obviate the sources of error ; and, with his approval, I proceeded 
to put it in operation. 

My contrivance consisted of an arrangement by means of 
which the metal bar or other solid substance, whose total ex- 
pansion under a g^ven number of degrees of heat had to be 
measured, was in a manner itself converted into a thermometer. 
Absolutely equal bulks of each solfd^were placed insidft a metal 
tube or vessel, and 8urrouide<f with an exact ^ual quanj^ity of 
water at one and the same norma} t^m^rature. A cap or 
cover, having a suitable length of •thermometer * tube attached 
to it, was then screwed dolJii, and the water of thft index tube 
was adjusted to the zero point of the ^cale attached to it, the 
whole bei^g at say 60® of heat, as the normal temperature in 
each case. The apparatus jm& then heated up^to say 200® by 
immersion in water at that temperature. The expansion of the 
enclosed bap of metal or other solid substance under Experiment 
caused the water to rise -above the zero, and it was accordingly 
so indicated on the scale attached to the cap tul)e. lu this way 
we had a thermomet^ whoso bulb was for the time being filled 
with the solid under investigation, — the water surrounding it^ 
^mply acting as the means by which the expansion^of eacl^ 
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solid uader trial, was rendered visible, and iti^t amount capable 
of being ascertained and recorded with the utmost exactness, as 
the expansion of the water was in every case the same, and 
also that of the ij;tbtrument itself which was “ a constant 
quantity.” ^ 

In this way ye obtained the correct relpiive amoimt of ex- 
pansion in bulk of all the solid substances experimented upon. 
Thafr each bkr of metal or qther solid substance was of abso- 
lutely equal hvlJc^ was readily ascertained ^y finding that each, 
fwhen weighed in water ^ lost the exact same weight. ^ ^e figure 
of tliis simple instrument will be found in the text (p. 116). 
My friend, Sir David Brewster, was so Inuch please^ with the 
instrument that he published a* drawing and description of it 
in the EdvnJbwrgh Philosophical Jowimaly of which he was then 
editor. 


1827. A MelMd of increasing the Hffectiveness of Steam hy 
super-heating it on its Passage from the Boiler to 
the Engine, 

One of the earliest mechanical contrivances which I made 
was for preventing water, in a liquid form, from passing along 
with the steam from the boiler to the cylinder of the steam- 
engine. The first steam-engine I made wai^ employed in grind- 
ing oil colours for my father’s use in his paintings. When I 
set this bngine to work fey* the first time I was annoyed by 
slight ^'erks whieSi now and then fiistarbed the otherwise smooth 
and regular action ot the iaachme. After careful ejmmiililiion 
I found that these jerks were cauSS^ by the small quantities of 
water that ilrere occasionally carried *along with the current of 
the steam, and depositee^ in the cylinder, where it accumulated 
above and below the piston, and thus produced the jerks. 

In order to femove the cause e!& these irregularities, I placed 
a considerable portion of the length of the pipe which conveyed 
the steam from the boiler to the engine within the highly heated 
side flue of the boiler, so that miy portion of water in the liquid 
form which might chance to pass along with the steam, might, 
ere it reached the cylinder, traverse this^ highly-heated steam 
jpipe, and, in doing so, be converted into perfectly dry steam, 
wd in xhat conditiqn enter the cylinder. On carrying this 
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simple arrangement into practice, 1 found the result to be in 
every way satisfactory. The active little stealn-engine* thence- 
forward performed its work in the most smooth and regular 
manner. 

€o far as 1 am aware, this early effort of mine at mechanical 
Qpntrivance was the first introduction of what has eince been 
termed super- heated steam” — a system tiow extensively 
employed, and yielding important result#, especially in th^case * 
of marine steam-engiaes. Withc(ht such means* of supidying 
,dry steaiyi to the dhgines, the latter are specially liable to 
“ break-do^ns,” resulting from water, in the liquid form, passing 
into the cylinders along with the^steanf* 


1828ta A Method of “ chucking ” delicate Meicd-hork^ in order 
that it may he turned with perfeef, truth. 

In fixing portions of work in the tumingilathe, one of the 
most important points to attend to is, that while they are held 
withjSufficient firmness in order to be turned to the required 
form, they should be free from any strain which might in any 
way distort them. In strong and ponderous objects this can 
be easily accomplished by due care on the part of an intelligent 
workman. It is in operating by the lathe on delicate and 
flexible objects that the utmost care is requisite in the process 
of chucking, as they are easily strained out of shape by fasten- 
ing them by screws and bolts, tor suchlike ordinary means. 
This is especially the case^With disc^ike objects. As I had on 
several occasions to operate in Jhe lathe with this class 5f work 
I contrived a method of ch^king^or holding them firm while 
receiving the required tv/ning process, which has in all cases 
proved most handy and satisfactory. * 

This method consisted of tinning fhree, or, if need be, more 
imrts of tlie work, and laying them down on ajtinned fivcc-plate 
or chuck, which had been hWed so as just to cause the solder 
to flow. As soon as the solder is cooled and set, the«chuck with 
its attached work may .then be put in the lathe, and the work 
proceeded with until it is completed. By again heating the 
chuck, by laying upon it a piece of red-hot iron, the work, how- 
ever delicate, can be*simply lifted off, and will be found perfectly 
free from all distortion. 
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I have been the more particular in naminff the use of three 
points hf attachment to the chuck or face-plate, as that number 
is naturally free from any risk of distortion. I have on so 
many occasions found the great value of this simple ye8 most 
secure mode of fixiilfe delicate work in the lathe, that I feel l^ure 
that any one able to appreciate its practic^ value will be highly 
pleased with results of its employmenf. 

"Jhe same means cftn, in many cases, be employed in fixing 
delicate work* in the planinfe-machine. r All that is requisite is 
to have a clean-planed wrought-iron or^'orass fixing^late, to 
wliicti the work in hand* can be attached at a few smtable parts 
with soft solder, as in thifcaseof the turning lathe above described. 

182li. A Method of casting Spedida for Refecting Tele^copeSf 
so as ^0 ensure perfect Freeness from Defects^ at 
the same time* enhancing the Brilliancy of the 
Alleq/, 

My father possessed a very excellent achromatic spy-glass 
of 2 inches diameter. The object-glass was made by the cele- 
brated Ramsden. When I was about fifteen I used it to gaze at 
the moon, planets, and sun-spots. Although this instrument 
revealed to me the general characteristic details of these grand 
objects, my father gave me a wonderful account of vrhat he 
had seen of the moon’s surface by means of* a powerful reflect- 
ing teleseope of 12 inches •diameter, made by Short — that 
justly celebrated pioneer of tetescppe^making. It had been 
erected in a tempofarj/i observatory on the Oalton Hill, Edin- 
burgh. These .descriptions' qf my^kther’s so fired me with the 
desire to obtain a sight of the gloridus objects in the heayens 
through a more powerful mstrument than the spy-glass, that 
I determined to try and* make a reflecting telescope which I 
hoped might in .some degree satis^jr my ardent desires! 

I accordingly searched for the requisite practical instruction 
lin the pages of the Encyclopaedia Britannica, and in other 
books that professed to give the necQfisary technical informa- 
tion on the subject. I found, however, that the information 
given in books — at least in the books to which I liad access — 
was meagre and unsatisfactory. Nevert8eless I set to work 
%ith all f amestness, and began by compounding tlie requMii 
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alloy for castings speculum of 8 inches diameter. This alloy 
consisted of 32 parts of copper, 15 parts of grain tin, and 1 
part of white arsenic. These ingr^ents, when melted to- 
gethef, yielded a compound metal whf^ possessed a high 
dejlree of brilliancy. Having made a wooden pattern for my 
intended 84nch diameter speculum, and moijded it in sand, I 
cast this my first reflecting telescope spejulum according to the 
best hook instructions. I allowed my casting to* cool itf the 
mould in the slowest^ossible manner ; for such is the excessive 
brittlen^-^f this alloy (though composed of two of the toijghes^ 
of metals) that in any sudden change pf temperature, or want 
of due d^cacy in handling it^it is veiflrept to give way, and 
a fracture more or less serious is sure to result. Even ^lass, 
brittle though it be, is strong in comparison with speculum 
metal of the above proportions, though, as I have said, it yields 
the most brilliant composition. ^ * 

Notwithstanding the observance of all due care iif respect 
of the annealing of the casting by slow coolin|, and the utmost 
care and delicate handling of it in the process of grinding the 
surface into the requisite curve and smoothness suitable to 
receive the final polish, — I was on more than one occasion in- 
expressibly mortified by the sudden disruption and breaking up 
of my speculum. Thus many hours of anxious care and labour 
proved of no avail. I had to begin again and proceed da mpo, 
I observed, however, that the surplus alloy that was left in the 
t crucible, after I had cast my speculum, when again melted and 
poured out into a metal ingot mould, yielded a cake that, 
brittle though it might be,* was yet strong Jin comparison with 
that of the speculum cast Iq thd saml mould ; and that it was 
also, jud^ng from the fragiffents shipped from it, j)ossessed of 
even a higher degree of brifiiancy. • # 

The hanpy thought occurred to me rf)f substituting an open 
metal mould for the closed sand one. I soon had the metal 
mould ready for casting. It* Consisted of a bas8 plate of cast- 
iron, on the surface of which I placed a ring or hopp of iron 
turned to fiJlly the diameter of the intended speculum, so as 
to anticipate the contraction of the alloy. The result of the 
very first trial of this simple metal mould was most satisfac- 
tory. It yielded me^ a very perfect casting : and it passed 
successively through the ordeal of the first rough grinding, and 
eventually through the processes of polisljjng, until in the end 
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it exhibited a brilliancy that far exceeded Jbhat of the aan^ 
mould caatings. 

The only remaining difficulty that I had to surmount wa8' 
the risk of defect^ ^iu the surface of the speculum. •These 
sometimes result from the first splmh of the melted mettl as 
it is poured int(^ the ring mould. The glpbules sometimes got 
oxidised before they l^came incorporated with the mail! b^y 
of iSie inflowing molten allgy : and dingy spots in the other- 
wise brilliant alloy were thus produced.*" soon mastered^^his, 
•the ^nly remaining souice of defect, by a very sim^yli^arrallg- 
inent. In place of pi^riiig the melted alloy direct into tlSSj 



ring mould, I attached to theieide of it what I termed A 
‘‘ pouring jibcket ^hi civ commuiSicated with an opem pg nt 

the lower edge of the ^ng, and by a self-acting arrangement 
by which the mould plate was slightly tilted up, tfte influx pf: 
the molten altey advanced in oi^ unbroken tide. As soon as *- 
the entire surfkce of the mould plate was covered by the alloy, 
its weignt overcame that of my up- tilting counterpoise, aiid 
allowed the entire apparatus to resume its exact level. The ! 
resulting speculum was, by these simple arrangements, abto^ 
lutely perfect in soundness. It was a nerfect casting, in ail 
respecta worthy of the care and labour which I invested in 
its future grinding and polishing, and enabled it tp peifbnn itii ^ 






fbriqiis dutiefii a«wthe grand essential of a noble reflecting 
^telescope ! 

The of . the strength of specula cast in this metal* 

moul^ system, as compared with the treafll^eroiis brittleness of 
thoSe 'cMt in sand moulds, arises simply from the consolidation 
of the |[iolten metal pool taking place first at tjie lower surface, 
next ^e metal base of the mould — the^yet fluid alloy above 
satiating the contractile requirements of that* jmmedi&tely 
be^th it ; and so in succession, until the last to consoli* 
is ^^op or upper stratum. Thus all risk of contractile* 
^“Ibension, which is so dangerously eminmt and inherent in the 
case of sapd-mould cadbings, m^e of s(f osceedingly brittle an 
alloy as that of speculum metal, is entirely avoided. Bj^tbe 
employment of these simple and eflective improvements in the 
art of casting the specula for reflecting telescopes, and also by 
the contrivance and employment^ of mecflanical means for 
grinding and polishing them, I at length completed 2ny first 
84nch diameter speculum, aud mounted it ^according to the 
Newtonian plan. I was most amply rewarded for all the 
anxious labour 1 had gone through in preparing it, by the 
glorious views it yielded me of the wonderful objects in the 
heavens at night. My enjoyment was in no small degree 
enhanced by the pleasure it gave to my father, and to many 
intimate friends. Amongst these was Sir David Brewster, 
who took a most lively and special interest in all my labours 
on this subject. 

In later years I resumed nay telescope-making enjoyments, 
as a delightful and congeni&l relaxation frc^ fhe ordinaiy run 
of my business occupations^ I constructed several reflecting 
tdesoopes, of sizes from IQ-ihch te 20-inch diameter specula. 

I had also the pleasure of ^sisting other estrononucal friends, 
by casting^and grinding specula for them. Among these I may 
mention my late dear friend William Lassell, and my excellent 
^friend Warren de la Rue, b8th of whom ha^e indelibly re- 
corded their names in the annals of astronomical s|;;ience. 1 
know of no Object connected with the pursuit of science which 
so abounds with exciting and delightful interest as that of 
constructing reflecting telescopes. It brings into play every 
principle of constructive art, with the inexpressibly glorious 
reward of a more intimate acquaintance with the ^sublime, 
wonders of the heavens. 
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I cojamunicated in full detail all my improvements in the 
art of casting, grinding, and polishing the specula of refler^Asait 
telescopes, to the Literary and Philosophical Society o]i( . \ 
Chester, illustrating^^y paper with many drawings, was' 

my paper was of considerable length, and as the illus^ f These 
would prove cogtly to engrave, it was pot publisheci metti as 
Society’s Transaction^ They are still, however, kept tiroes got 
libr#y for reference by thos^ who take a special interest n body 
subject. . >9ther- 

‘his, 

• c , 

1829. ^1 Mode of tmnsmittin-g^Eotary Motion by ry^ans of a \ 
Flexible Sktift^ formed of a Coiled Spiral Wire 
or Rod of SteeL ; 



While assisting Mr. IdAudslay in the execution of a special 
piece of machinery, in whkmdt became necessary to have some 
holes drilled in* rather portions of the work in 

hand, and where the empl%ment of the ordinary drill was 
impossible, it occurred to me that a flexible 
sh^t, formed of a closely coiled spiral of 
steel wire, might enable us to transmit the 
requisite rotary motion to a drill attached 
to the end of this spiral shaft. Mr. Mauds- 
lay was much pleased avith the notion, and 
I speeciyiy put it in action by a close coiled 
.- I* spirakwire^of about two feet in length. 
This ^as found to tran|m j,t the req{liisite rotary motion to the 
drill at the en^ of the spi^ with nerfect and faithful efficiency. 
Thb difficuHy was got over, to Mr^Maudslay’s great satisfaction. 

So far as I am a«vare,*such a mode of transmitting rotary 
motion was new and originaL The device was useful, and 
proved of essential service in other important applicsjtions. By 
a suitably close coiled spiral ste%> wire I have conveyed rotary j 
motion qpite round an obstacle, such as is indicated in the 
annexed figure. It has acted with perfect faithfulness from the 
winch handle at A to the drill at B. •Any ingenious mechanic 
will be able to appreciate the value of such a flexible shaft in 
many applications. 

• Foim years ago I saw the same arrangement in action at a 
dentist’s operating-rQpm, when a drill was worked in the mouth 
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a patient to enable a decayed tooth to be ^topped. , It was 
to be the last thing out in “Yankee notions.’^ It was 
Tby a replica of my flexible drill of 1829. 
mould* 
thoiAe c 

of the cvUing Sqtiare or Hexagonal Collared NuU 

next th ' Bolt-Hiade hy means of a Revolving File or 
satisf ^ CvRer, 

j®^9^hi8method is referred to, and drawings given, in the text, 
% 141, 14*2. 

1829, An Investigation into Qe Origin and Mode of writing 
the Gwieiform Charcuder, 

This will be found described in the next ^d tinai chapter. 

1836. A Machine for cutting the Key-Grooved in Metal Wheels 
and Belt Pulleys^ of any Diameter. 

The fastening of wheels and belt pulleys to shafts, so as to 
enable them to transmit rotary motion, is one of the most fre- 
quently-recurring processes in the construction of machinery. 
This is best effected by driving a slightly tapered iron or steel 
wedge, or “ key ” as it is technically termed, into a correspond- 
ing recess, or flat p^ of the shaft, so that the wheel and shaft 
thus become in effect one solid strticture. « 

The old mode of cuttyig «uch fiey-groovea in the ej^es of 
wheels was accomplished by the laborious tnd costly process of 
chipping and filing. Maudsiay’s piortising mashine, wliich he 
conljrived for the Block machinery, ajthough intended originally 
to operate upon wood, contained all the e^ential principles and 
detsdls recAiired for acting on metals. *Mr. Richard Roberts, by 
some exc^ent modifications, ^enabled it to mortise or cut out 
the key-grooves in metal wneels, and this method soon came 
into generak use. This machine consisted of a vei4iical slide 
bar, to the lower end of ^w-hich was attached the steel mortising 
tool, which received its requisite up and down motion from an 
adjustable crank, through a suitable arrangement of the geariilg. 
The wheel to be opSrated upon was fixed to a slide-table, and 
gradually advanced, so as to cause the mortising tool to tak^ 
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Buccessijre cute through the depth of the eye ^ the wheel, unfel 
the mortise or key-groove had attained its required depth. ^ 
The only drawback to this admirable machine was that ite 
service was limited^in respect to admitting wheels whiiSie half 
diameter did not exceed the distance from the back of the %w 
of the machine to the face of the mortise.tool ; so that to give 
to this machine ‘the requisite rigidity and strength to resist the 
straia on the j*aw, duS to the mortising of the key-grocJy^s, in 
wheels of say 6 feet diameter, a moje Pass- 
ive apd cumbrous frame work '^^qub^d, 
which was Aost costly in space as well h 
in^ney. 

In eMer fo obviate this inconvenience, I 
designed an arrangement of a key-groove 
mortising nuk'^Jime. It was capable of oper- 



Fig( 1, 


Fig. 2. 


ating upon wheels*' of* awy diameter, having no limit t<y^its 
capacity in that respect. ^ |t was) ht the same time, possessed, 
in respect ef the principle on whteh it was arranged, of the 
power of taking a much deeper cut, there being an entire ab- 
sence of any source of 'springing or elasticity in its structure* 
This not onlyrenabled the raaebine to perform its work with 
more rapidity, but also with more precision. Besides, it occu- 
pied much less space in the workshop, and did not cost above 
one-third of the machines formerly in ,use. It gave the highest 
satisfaction to those who availed themselves of its effective^ 
services. 

A comparison of Fig. 1 — which repifesente the general a^ 
rangemont of the machine in use previous to the introduction of 
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jSine— with that ^of Fig. 2^ may Bwrre to convey some, idea of 
^their relative sizes. Fig. 1 shows a limit to the admission of 
wheels exceeding 6 feet diameter, Fig. 2 shows an unlimited 
capability in that respect. 

I 

1836. Ad Indruvimt f(yr finding and marhii^ the Centres of 
^ Cylindrical Rods or Bolts ahoutf^ to he ikmed on the 
Lathe. 


One^ ^e most Numerous details ^n the structure of all > 
dasses of machines is the bolts ^hich s^rve to hold the various 
{ parts toge^h^l^ As it h most important %hat each bolt fits per- 



fectly the hole it belongs to, it is requisite that each belt should, 
by the process of tuining,^be^made perfectly .cylindrical In 
preparing such bolts, as they cojne fion> tlib forge, in orier to 
undergo the process of tumgig, thej^ have to be “ centred 
that is, each end has to r^ive a hollow conical indent, wliich 
must agree with the axis of the holt. To find this in the usual 
mode, by trial and frequent error, is a ftiost tedious process, and 
consumes Bauch valuable tim^ of the workmaj^as well as his 
lathe. * 

In order ^to obviate the necessity for this co8tly»process, I 
devised ^he simple instrument, a drawing of which is annexed. 
The use of this enabled any boy to find and mark with absolute 
exactness and rapidity the centres of each end of bolts, or such- 
like objects. All thiit was required was to place the body of 
the bolt in the V-shaped supports, and to gently causoit to re ^ 
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v'olve, pressing it longitudinally against the steel-pointed market^ 
which scratched a neat small circle in the true centre or axis of 
the bolt. This small circle had its centre easily marked by the 
indent of a punch, aid the work was thus ready for thejatha 
This humble but really important process was accomplicAied 
with ease, rapidity, and great economy. 


1836. Imprckement in Steam-Engine pistons, and in Wat& 
and Air-Pump Buckets^ so as tc lessen Frict^ and 
dispense loith Packing.^' 

The desire to makJ the pistoi;3i of steam-engines and air-pump 
buclaets of condensing ea^nes perfectly steam and water tigM 
has led to the contrivance of many complex and costly coniitruCi 
tions for the purpo%3 of packmg them. When we take a common- 
sense yjpw of the subject, we find that in most cases the loss of , 
power resulting i^om the extra friction neutrali^, the expected ; 
saving. This is especially the case with the air-ptunp 
a condensing steam-engine, as it is in reality much 
than |ii air pump. But when it is constructed 
well-diked bucket, entirely without packing, the loss 
by such on Insignificant amount of leakage as may oc<^^ : 

the want of packing is more than compensated by the saving 
power resulting from the total absence of frietioa. 

The first condensing steam-engine to .%bfch I applied ^aii air^ 
pump bucket, entirely wiihmd pads^^ Itm the forty horse- 
power^engine, which I con^iructed Foundry. 

It ani^ered its puf^wse » w^ twe^ con* 

stant workings the air-phmp cgw tid^ out of 
cunosity, to*examine the bucket, wh/ao^ was found in perfect 
order. This system, ^in wfiich I dispens^ with the packing for 
air-pump buckets of cdhdensing steam-engines, I «have also 
applied to the pistons of the steajp cylinders, especially those of 
high-pi ] engines of the smaller verticil construction, the 
stroke bich is generally short and rapid, provided the 

cylir c 3red true, and the piston w carefully fitted, and of 

a e depth in proportion to its diameter, such pistons 

J 1 to perform perfectly all their functions, and with 

be of friction as a direct reifolt of the absence erf 

3 ^ ' [ the aid of our improved machine toob, cylinders 
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can now be boredswith such perfect accuracy, •and the •pistons 
be fitted to them with such absolute exactoess, that the small 
quantity of water which the steam always deposits oh the upper 
sid^o# the piston, not only serves as a frtciimless packing, but 
also^ serves as a lubricant of the most appropriate kind. 1 have 
applied the same kind of piston to ordinary water>pumps, with 
similar excellent results. In most cases qjf right jlkpked pistons 
we spend a shilling to save sixpence — a not unfreq'umt result 
of “ so-e^led refined^ improvements. 

1836* ^staiUaneous Mode of prodiJunng graceful Cui'vesf 
9 suitable for designi^ Vases *and other graceful 
objects in Pottery ai/^ Glass, 

The mode referred to consists in giving a rapid “switch” 
motion to a pencil upon a piece of paper, or •a cardboard, or a 
smooth metal plate ; and then cuttiing out the curve mo pro- 
duced, and employing it as a pattern or “ tenfplate,” to enable 
copies to be traced from it. When placed at equal distances, 
and at equal angles on each side of a central line, so as to secure 
iprfect symmetry of form according to the nature of the required 
design, the beauty of these “ instantaneous ” curves, as I term 
^em, arises from the entire absence of any sudden variation in 
their coimse. This is due to the momentum of the hand when 
“switching” the pencil at .a high velocity over the paper. By 
such simple means was the beautiful curve produced, which is 
given on the following page. It \fa§ produced “ in R twink- 
ling,” if I may use the term to ‘Express the rapidity with which 
it was “switched.” The chief •source t)f the gracefulness of 
these curves consists in the* almost imperceptiMe manner in 
whicb they pass in their ceurse from, one jiegree of curvature 
into another. I have had the pleasure jjf showing this simple 
mode of producing graceful curves to several potters, who have 
turned the idea to good accqpnt. The illustrative figures on 
the next page have all beeh drawn from “templates” whose 
curves were ‘Switched ” in the manner of Fig. A. 

• - 

1836. A Machine for ^planing the smaller or detail parts of 
Machinery^whether Flat or Cylindrical, 

Although the introduction of the planing machine into the 
workshops of mechanical engineers yielded r^ults of the meh^t < 

2'D- 
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importance in perfecting and economising tlm produotiou of 
machinety generally, yet, as the employment of these valuable 
machine tools was chiefly intended to assist in the execution of 
the ^afger parts of machine manufacture,* la very considerable 
proportion of the detail parts still continued to be executed by 
hand labour, in whioli the chisel and the filcb were the chief 
instruments employed. The results were^^onsequ^ntly very un- 
satisfactory, both as regards inaccuracy and costliness. 



With tlje desire of rendering the valuable services of the 
Planing Mathine applicable to the smallest detail parts of machine 
manufacture, I designed a ^nf^e and compact modification of 
it, such as should enable any attentive lad to execute all the 
detail parts of the machines in so unerring and perfect a manner^ 
as not only to rival the hjfnd work of the most skilful mechanic, 
but also at such a reduced cost as to place the most active hand 
workman far into the^ background. The contrivance I refer to 
is usu^y known as “ Nasmyth's Steam Ann." 

None but those who have had ample opportunities of watch 



INVENTIONS AND CONTRIVANCES* cheon. uht. 


^ 404 


ing the^ process of executing the detail partsr of machines, can 
form a correct idea of the great amount of time that is practi- 
cally wasted and unproductive, even when highly-skilM and 
careful workmen are Wployed. They have so frequently^o stop 
working, in order to examine the work in hand, to us^Hhe 
straight edge, the square, or the calipers* to ascertain whether ^ 
^theyarq “working correctly.’* During that inter- 
' ^val, the work i^ making no progress : and the loss 
of time on this account is‘*not less than ^nensixth 
of the working hpurs, and sometime^ much more ; 
though 9 II this lost time is fully paid for in 
wages. \ ‘ . 

But by the employment of such ^ mlichine 
as I describe, even when placed tmder the 
superintendence of well-selected intelligent lads, 
in whom the^ faculty of good sight and nicety of 
handling is naturally in a high state of perfection, 
any de^ciency in their physical strength is amply 
compensated by these self-acting machines. The 
factory engine supplies the labour or the element 
of Force, while the machines perform their work 
with practical perfection. The details of machiaeiy 
arc thus turned out with geometrical accuracy, 



APPARATUS FOR 
ENABLIKU THE 
MACHINE TO EXE- 
CUTE SBOMENl ED and are in the highest sense fitted to perf ormLL 
yjoEK. intended purposes. 


1837. Solar Rfty Origin t>/ tlveform of the Egypticm^ B^amidsy 
•Oheli^l'Sy etc, 

t This will be found descmbcd Summarily in the n^ WA final 
chapter. 

1837. Method of reversing the action of Slide dLathes, 

In the employment of Slide* filming Lathes, it is of great 
advantage to be able to reverse the motion of the Slide so as to 
enable the turning tool to cut towards the Head* of the Lathe 
or away from it, and also to be able to arrest the motion of the 
Slide ^together, while all the other functions of the lathe are 
continued in action. All these objccta are attained by the 
simple contrivance !«presented in the annexed illustration. It 
<- consist^ of a lever E, moving on a stud-pin S, attached to the 
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back of the head«stock of the lathe T. This ®lever carries two 
wheels of equal diameter marked B and C. These wheels can 
pitch into a corresponding wheel A, fixe(^ on the back end of 
thejlay spindle. When the handle of the iever E is depressed 
(as seen in the drawing) the wheel B is in gear with wheel A, 
while C is in gear ‘ 




with the slide- 
screw wheel D, 
and so'^oves the 
slide (say ^o'ni 
the Head Stock 
of the Lathe). 

On the other 
hand,^ when the 
lever E is ele- 
vated in position ^ 

E'', wdieel B is > 
taken out of gear 
with A, while 0 
is put in gear 
with A, and B is 
put in gear with 
D ; and thus the 
Slide is caused to 
move towards 
the Head Stock 
of the lathe. 

Again, where it is 

desired to arrest the motion^or the* Slide altogether, or for a 
time^ as occasion may requjpe, the Fever handle is put into \he 
intermediate position E', which entirely t^ers the communi- 
cation between A and D, and so arfests the motion of the 
slide. This simple contrivance effectually served |ill its purposes, 
and was adopted by many mdekine tool-makers and engineers. 


1838. Self-^idjusting Bearings for tlie Shafts of Machinery, 

A frequent cause of undue friction and heating of rapidly- 
rotating machinery arises from some inaccuracy or want of due 
parallehsm between the rotating shaft or spindle and its bear- 
ing. This is occasioned in most cases by sopie accidental chang(? 
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in the 'level of the supports of the bearings. Many of the 
bearings are situated in dark places, and cannot be seen. 
There are others th|t are difficult of access — as in the case of 
bearings of screw-propeller shafts. Serious mischief may r^ult 
before the heating of the bearing proclaims its dangerous 
condition. In some cases the timber work is set on fire, which 
may result ih serious (Consequences. 

in order to remove the cause of such serious mischief, 1 
designed an arrangement of bearing, whV'h enabled it. ^nd the 
^ shaft 'working in it, tor mutually accommodate themselves to 
'each other under all^ flcircumstances, and thus to avoid the 
danger of a want of due ana mutual parallelism ir the^^res- 
pecrive axes. This arrangement consisted in giving to the 
exterior of the bearing a spheriM form, so as, within moderate 
limits, to allow it Jto accommodate itself to any such changes in 
regard to mutual parallelism, as above referred to. In other 
cases, 1 employqjj what I may call Booking centres, on which 
the Pedestal or “ Plumber Block ” rested ; and thus supplied a 
self-adjusting means for obviating the evfb resulting from any 
accidental change in the proper relative position of the shaft 
and its bearing. In all cases in which I introduced this 
arrangement, the results were most satisfactory. 

In the case of the bearings of Blowing Fans, in which the 
rate of rotation is naturally excessive, a spherical reBting;T>jjgA for., 
the bearings enabled them to keep perfectly cool at thJ)*^^ 
speed. This was also the«case in the driving apparatus fiwT 
machine tools, '^rhich is generally fixed at a considerable height 
abov6 the machine,® Tjjhege spherical or self-adjusting bearings 
were found o^ great service. IJJic apparatus, being generally 
ou^ of conwsiiient reacli, is*apt to get out of order unless duly 
attended to. But, %hethbr or not, the saving of friction 'is in 
itself a reason for the ^option of such bearings. • This may 
appear a trifling technical matter of detail; but its great 
practical value must be my excusS for mentioning it. 

1838. Invention of Safety Foundry Ladle, 

The safety foundry ladle is described in the text, p. 202. 

1838i Invention of the Stettm Bam, 

My^invention was made at this early date, long before the 
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attack by the st^am-rum Menimac upon ^Q^Cumherl^ndy and 
other ahips, in Hampton Roads, United States. I brought my 
plans and drawings under the notice of the Admiralty in 1845 ; 
but Nothing was done for many years. Mpch had been accom- 
plJlhed in rendering our ships shot-proof by the application of 
iron plates ; but it appeared to me that not one of them could 
exist above water after receiving on its side a single blow from 
an iron-plated steam-ram of 200Q tons.* I said^ In a leiiter to 
the As the gi-and object of naval warfare is the des- 

truction by the rnosl speedy mode of, the ships of the ^Jnein^, 
why shoulcf we continue to Attempt to attain this objbct ^ 
making jmall holes fn the huM of tlte. enemy when, by one 
single rnasterly crashing blow^lfrom » steam ram, we can crush 
in the side of any armour-plated ship, and let the watef rush 
in tfirough a hole, ‘ not perhaps as wide as a church door or as 
deep as a well, but ’twill serve’; and be Certain to send her 
below water in a few minutes.”^ • 

I published my.description of the steam raUi and its apparatus 
in the Times of January 1853, and again addressed the Editor 
on the subject in April 1862. General Sir John Burgoyne 
took up the subject, and addressed me in the note at the foot 
of this page.2 In June 1870, I received a letter from Sir E. 

^ In these days of armour-clad warships, when plates of enormous 
thickness are relied on as invulnerable, our Naval Constructors appear 
to forget that the acliual structural strength of such ships depends on 
the hacMng of the plates, which, be^it ever so thick, would yield to 
the cramming blow of a moderate sized^am. 

* The following is the letter df General Sir John Burgoyne^ — 

'V^r'^Officb, Pall Mall, 

London^ Uh April 1S62. 

*** General Sir John Burgoyne presents his compliments to Mr. 
Nasmyth^ and vras much pleased to find^ by Mr. Nasmyth’s letter in 
the Times^oi this day, certain impressions that ho has •hold for some 
time confirmed by so good an authority. • 

“ A difficulty seems to bo aftticipated by many that a steamer used 
as a ram with high velocity, if impelled upon a heavy sWp, would, bv 
the revulsioh of the sudden shock, bo liable to have inucTi of her gear 
thrown entirely out of order, parts displaced, and perhaps the boilers 
burst Some judgment, how^ever, may be formed on this point by a 
knowledge of whether such circumstances have occurred on ships 
suddenly grounding ji and even so, it may bo a question whether so 
great a velocity is necessary. 

“An accident occurred some twenty years ago, wdthit Sir^’Jonn 
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J, Ree^, containing the following extracts I was aware 
previously that plans had been proposed for constructing 
unarmoured steam rams, but I was not acquainted with the 
fact that you had pjiC forward so well-matured a scheme* at so 
early a date ; and it has given me much pleasure to find t&at 
such is the case. It has been a cause bpth of pleasure and 
surprise to ma to*’ find that so long ago you incoiporated into a 
desigii almost ja.ll the fSatures^ which we now regard as essential 
to ramming efficiency — ^twin screws and moderate dinn^nsions 
for handiness, numerous water-tight divfsions for safety, and 
special strengthenings at the bo’^'. Facts such as ^hese deserve 
to be put on record. .* f*. Meanwhile accfept my congr^tul^ons 
on the great skill and foresight v^ich your ram-design displays.” 

C611isions at sea unhappily afford ample evidence of the fatal 
efficiency of the ramming principle. Even ironclad ships Tiavo 
not been able to Withstand the destructive effect. The Fan- 
guard acid the Kurfiirst noV lie at the bottom of the sea in 
consequence of aif accidental “end-on” ram from a heavy ship 
going at a moderate velocity. High speed in a Steam Earn is 
only desirable when the attempt is made to overtake an enemy’s 
ship; but not necessary for doing its destructive work. A 
crash on the thick plates of the strongest Ironclad, from a 
Earn of 2000 tons at the speed of four miles an hour, would 
drive them inwards with the most fatal results. 

1839. Invention of the Steam Hammer^ in its general 
prindplA and details* 

Described in text,^p. ^31, 

5 ^ — — « — W 

Bur^yne’s immodiate coj^iaance, that'Jias led him particularly^ to 
consider the great powei «i a ship acting as a ram. A somewhat heavy 
steamer went, by accident o\ mismanagement, end on to a very sub- 
stantial wharf* wall in Kingstown Harbour, Dublin Bay. Tjiough the 
force of the blow was greatly checked J;hrough the measures taken for 
that purpose, and indeed so much so t&t»the vessel itself suffered no 

S material injury, yet several of the massive granite stones of the 
ig were driven some inches in, showing the enormods force used 
upon them. • 

“ Superior speed will be very essential to the successful action of 
the ram ; but by the above circumstance we may assume that even a 
moderate speed would enable great effects to be»produced, at least on 
comparatively weak point of even ironclad ships, such as the 
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183^ Invention of ih^e Floating McrHar or Torpedo Mam, 
For particulars and details, see Keport qf Torpedo Committee. 

1839. A Double-faced Wedge-shaped Sluke-Vidve for Main 
Street Water-pipes, 

The late Mr. Wick^teed, engineer of the East London Water 
Comply, having s^ted to me the inconvenience which, had 


W 



been experienced from the 'defects in respect of water-tightness, 
as well as tb© difficulty of opening and closing the valves of^ 
the main water-pipes in ^ the streets, I turned my attention to 
the subject,^ The result was my contrivance of a double-faced 


* At a meeting of the Institution of Civil Engineei-s, May 23, 1883, 
when various papers were read on Waterworks, Mr. H. 1. parted 
observed in the course of the discussion “ It, has been stafod i^ M vt 
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wedge-sliaped sluke-valve, which combined the desirable property 
of perfect water-tightness with ease of opening and closing the 
valve. 

This was effected, ^y a screw which raised the valve from its 
bearings at the first partial turn of the screw, after which t&re 
was no further Resistance or friction, except the trifling friction 
of the screw cn its nut on the upper part of the sluice-valve. 
Wh^ screwed down again, it closed simultaneously the end of 
the entrance pipe and that of the exit pifte attached to th# valve 
case in the most effective manner. 

^ Mr. Wicksteed was so much pleased with the simplicity and 
eflSiciency of this valve' 'that hfs had it ^plied to all the main 
pipes of his Company. When fts advantages became knlwn, I 
received many orders from other water companies, and the 
valves have since come into general use. The prefixed figure 
will convey a cleaf^ idea of the construction. The wedge form 
of the double-faced valve ifi conspicuous as the characteristic 
feature of the arrangement. 


Gamble’s paper (on the waterworks of Port Elizabeth) that the sluice 
valves are oi the usual pattern. The usual patterns of the present 
day are in wonderful advance of those of thirty or forty years since. 
The great improvement originated with the introduction of ‘the 
double-faced sluice-cock. * This sluice-cock, which had now snpersedetl 
every other description, was the creation of Mr. James Nasmyth’s 
inventive genius. Mr. Marten said he well Remembered^lte. 
reception of this useful invention, as he happened at that 
pupil of Mf. Thomas Wicksteed# He was present when Mr. Wickste^'" 
explained to Mr. Nasmyth the wai^ he had experienced of a slui^- 
cock for Waterworks pjarposes, which should shut and remain perfectly 
tight against a pressure cemihg fr$m either side. Mr. Marten had a 
live^ recollectioti of the iitsjiantairedus rapidity with which Mr. 
Nasmyth not^only grasped but providedgfor the requirement ; so that 
almost by the time Mr.«Wickhteed had ooinpleted the statement of his 
want, Mr. Nasmyth had drawn upon the back of an old letter a rough 
sketch of th% first double-faced sluice-cook ; and in less than an hour 
had converted this rough sketch intc^a full-sized working drawing ; in 
the preparation of wliicli it fell to Mr. Marten’s lot to have the honour 
to assist, in his ‘Autobiography’ Mr. Nasmyth referred to the con- 
versation with Mr. Wicksteed, and introduced a print df the drawing 
made upon the occasion. The invention has been of the greatest use 
to the Waterworks" Engineer, especially in connection with the constant 
supply system, in which it frequently happened that the pressure was 
sometimes against one face of the sluice-cock, «and sometimes against 
dhe other.” — See Froceedirigs and Discussions of the Institution of Civil 
^ngineeiC, 1883, pp. 88, 89. ' 
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1839. ,.4 HydrS^ulic Mattress Pressy capable of exertiitg a pres- 
sure of Twenty thousand tons, 

flying under the impression that ther^iire many processes in 
the manufacturing arts, in which a perfectly controllable com- 
pressing power of Fast potency might be s^viceable, I many 
years ago prepared a design of an apparatus d a very simple 
and easily executed kind, which .would supply idch a dfesider- 





atum. It was possessed’of a rang* of cpmpressiflg or squeezing 
power, which far surpassed anything^ of the kind that had been 
invented!* As above said, it was perfectly controllable ; so as 
either to yield the most gentle pressure, or to *possess the power 
of compressing to upwards of twenty thousand tons ; the only 
limit to its power being in the materials employed in i^ 
construction. • 

The principle of this enormously powerful compressing 
machine is similar ip that of the Hydraulic Press ; the difference 
consisting principally in the substitution of what I term a 
Hydraulic Mattress in place of the cylinder and lam lof ^’he 
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ordinary hydraulic«-pres8. The Hydraulic Mattress consists of a 
square or circular water-tight vessel or flat bag formed of ^-inch 
thick iron or steel plates securely riveted together ; its dimen- 
sions being, say 16 ftet square by 3 feet deep, and havigg 
semicircular sides, which form enables the upper flat part of 
the Mattress to rise say to the extent of 6 inches, without 
( any injury to the riveted joints, as such a rise or alteration of 
the n6nnal form of the semicircular sides would be perfectly 
harmless, and not exceed their capability^of returning tc their 
normal/ curve when the .6-inch rise was no longer necessary, 
and the elevating pressui^e removed. 

The action of this gi^tic pi'e^iB is as follows. The Mattress 
A^A having been filled with water, an additional quant% is 
supplied by a force pump, capable of forcing in water wi^ a 
pressure of one ton to the square inch ; thus acting on an avail- 
able surface of at least 144 square feet surface — namely, that 
of the upfper flat surface of the Mattress. It will be forced up 
by no less a pressure than twenty thousand wons, and transfer 
that enormous pressure to any article that is placed between 
the rising table of the press and the upper table. When any 
object less thick than the normal space is required to receive 
the pressure, the spare space must be filled with a suitable set 
of iron flat blocks, so as to subject the article to be pressed to 
the requisite power. 

As before stated, there may be many processes in thijJJSi; " 
facturing arts in which sucl\ an enormous pressure may be 
useful; anS this can be aocompljshed with perfect ease and 
certainty. I trusi that this, account oT the principles and con- 
struction of such a machine may^ suggest some employment 
worthy of its powers. In the general, use of the Mattress press, 
it would be best to suppl}? the pressure water from an accumu- 
lator, which should be kept constantly full by the action of 
suitable pumps worked by a small steam-engine. The great 
press would require the high-pressifre water only now and then ; 
go that it wpuld not be necessary to wait for the small pump to 
supply the pressure water when the Mattress was required to 
be in action. 
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184:0 A Tapping Square^ or instrument hy which Perfect 
V^icality of the Tapping of Screwed Holes is insured* 


-pa 



The letter .X shows how Screws are frequently made when tapped in the old mode ; 
the letter T as they are always made when'the Tapping Siiuaro is eiS^loyed. 


1840. A Mode of turning Segmental Work in the Ordinary 
Lathe, 

In executing an order for twenty locomotive engines for the 
Great Western Eailway Company, there was necessarily a re- 
petition of detail parts. Many of them required the labour of the 
most skilful worknven, as the parts referred to did not admit of 
their being executed by the lathe or planing-machine in their 
ordinary mode of application. Bilt ,the cost of their* execution 
by hand labour was so great, &nd the risk^of Inaccuracy, was so 
common (where extreme accumcy ^af» essential), that I had 
recourse to the .aid of special mechanical contrivances , and 
machine tools for the pu5?pose of getting over fhe difficulty. 
The annexed illustration has reference to only one class of ob- 
jects in wiich I effected great saving in the production, as well 
as great accuracy in the wori*. It refers to aP contrivance for 
producing by the turning-lathe the eighty bands of the eccentrics 
for these twenty engines. Being of a segmental form, but with’ 
a projection at each extremity, which rendered their production 
and finish impossible by the ordinary lathe, I bethought me of 
a,pplying what is terjped the mangle motion io the rim of a face 
plate of the lay, with so many pins in it as to give the required 
course of segmental motion for the turning tool to opeifitl upo^ 
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between ,th6 projections C C in the illustrationp^ I availed my- 
self of the limited to-and-fro horizontal motion of the of 
the mangle motion wheel, as it^ at each end of the row of pegs 
in the face plate (wWn it passes from the exterior to tfie in- 
terior range of them) in giving the feed motion to the tool® in 
the slide rest, “ tjirned ” the segmental exterior of the eccentric 
hoops: ThisK did pe^ectly, as the change of position of the 
small ^shaft oc(wirred at the e^^ct time when the cut was at its 
termination, — that being the correct moinent to give tk% tool 



‘‘ the feed, or advance the taking of the next ^ut. The 
saving, in refepect to timey was 10 to 1 in comparison with the 
same amount of Vork done by hand, labour ; while the “ truth ” 
^or correctn^s of the work done by this handy little application 
of the tummg-latlie was absolutely perfect. I hafe been the 
more particular in my allusion to t\m contrivance, as it is 
applicable to any lathe, and can perform work which no lathe 
without it can accomplish. The unceasing industry of such 
i\mchines is no small addition to their attractions, in respect to 
the production of unquestionably accurate work. 
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1^43. Invention of Steam Hammer File-driver, 

D^cribed in text, p. 2 61. 

0 

1843. A Universal Flexible Joint for Steam and Water-pipes, 

The chief novelty in this swivel joint is the manner in which the 
packing of thejointsis 
compl^ely enclosed, 
thereby rendering 
them perfectly and 
permanently water- 
tight. 

1844. An Im- 
provement in Blow- 
ing Fans and their 
Bearings. ^ 

The principle on 
which Blowing Fans 
act, and to which 
they owe their effi- 
ciency, consists in 
their communicating 
Centrifugal action to 
the air within them. 

In order to obtain the m^iiMim force of blast, with the mini- 
mum expenditure of power, it i« reqmsije sb to fonn the outside 
rim of the Fan,-,case as that teach cbmpartmeiit formed by the 
spage between the ends of^ the bl^gs of the Fan* shall ,in its 
course of rotation possess an equal facilitifof exit for the passage 
of the air ^it is discharging. Thus, iif a Fan with, six blades, 
the space between the top of Jhe blades and the»case of the Fan 
should increase in area in the progressive ratios of 1-2-34-5-6. 
If a Fan be constructed on this common-sense principle, we shall ^ 
secure the maximum o4 blast from the minimum of driving 
power. And not only so ; but the humming sound — so dis- 
agreeable an^ accompaniment to the action of the Fans (being 
caused by the successive sudden escape of the air from each com- 
partment as it comes opposite the space where it can ^iichar^ 
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its confined 4)lock of air) — will be avoided, ^hen the outer 
case of a Fan is formed on the expanding or spiral priridple, as 
above described, all these important advantages will attend its 
use. As the inward •current of air rushes in at the cifcular 
openings on each side of the Fan-case, and would thus op^o 
each other if thgre was a free communication between them, 
this is effectually obvig-ted by forming the rotating portion of 
the fdh by a*disc of iron plat§, which prevents the opposite in^ 
mshing currents from interfering with each other, and 4et the 
imme ^jime supplies a inost substantial means of j^tening the 
blades, as thev are conv^iently riveted to this central dkc. On 
the whole, ttiis arra«ifement*gf machihery supplie§ u most 
effective “Noiseless Blowing Fan.” 



1845. A direct A chon ^ttetim ” /or the VentU&Uon^^, 

■ t ^ / '' v-v- 

Thb frequency of disastrous coSibry explbsions' induced ^me 
to give my attention to ( an improved method for ventilating 
coal mines. ‘ The practice then was to employ a furnace, placed 
at the bottom of the upcast shafts ^le coal-pit, to produce the 
^necessary yentilation. This practice was highly riskful. It 
was dangerous- as well as ineffective. It was alfeo liable to 
total destruction when an explosion occurred, and the means 
of ventilation were thus lost when it was most urgently re- 
quired. 

w The ventilation of mines by a current of air forced by a Fan 
into thd worldngs, had been proposed bya German named 
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Gkorge Agricola^ as far back as 1621. Th^ anong^mant is 
found figured in his work entitled De Re Metalica^ p. 162. 
But in all cases in which this system of forcing air through the 
workings and passages of a mine has beem^^tried, it has invari- 
ablf been found unsuccessful as a means of ventilation. 

As all rotative Blowing Fans draw in the air*at their 
centres, and expel it* at their circumference, it* occurred to me 


A 



that if we were to make a communication between the upcast 
shaft of the mine and the centre er suctionul part of* the Fan 
closing the top of the upcast shaft, a Fan so* arranged .would 
draw out the foul air from the »ine,*ai^ mlow the fresh air to 
descend by the jiowncast shaft, an^* so traverse the workings. 
And as a Suction Fan so pllwjed woujd be on the shrface pf the 
ground, and quite out of the way of any risk of injury — being 
open to fiew and inspection at all* times — we eribould thus 
have an effective and trustyiorthy means for« thorough ven- 
tilation. * 

Having communicated, the design for my Dii^ct Action 
Suction Fan for coal-pit ventilation to the Earl Fitzwilliam, 
through his agent Mr. Hartop, in 1850, his lordship was so 
much please^ with it that I received an order for one of 14 feet 
diameter, for the puipose of ventilating one of his lar|;est coal- 
pits. I arranged the steam-engine which gave motion tr thg 
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large Fan, as^;o oe a part of it ; and by placing the oraat 
of •the engine on the end of the Fan-shaft, the engincb trans** 
ferred its power to it in the most simple and direct manner. 
The high satisfactiop«which this Ventilating Fan gave te the 
Earl and to all connected with his coal-mines, led to my reotfv- 
ing orders for several of them. ^ 

I took out n8 patent for tho invention, but sent drawings 
and descriptions to allVhom I knew to be interested in co^- 
mine ventilation. I read a paper on theisubject, and exybited 
^hp necessary drawings, at the meeting o# the British Associa- 
tion at Ipswich in 1851. Thes^were afterwards f)ublished in 
Ae Mining s/oumal^ ••The consequence is that many of my 
Suction Ventilating Fanstare ii^w in successful actiofl at home 
and abroad. 


1845. An improvement in the Links of Chain Gables. 

1845. An Improved Methx)d of WMing Itov^^ 

One of the most important processes in connection^ jll^l^he 
production of the detaBs of machinery, and other purposes in 
which malleable iron is employed, is that termed welding ^ — 
namely, when more or less comp^lbrms are, so to speak, “ built j 
up ” by the union of suitable pbratms of mallea^e iron united 
and incorporated with each other in the priMiii^of welding. 
This consists in heating the parts which we deS^rto unite to 
a white Imat in a smith's forge' fire, or in an furnace, by 
means of which •thajt peculiar adhesive “waxdite” capability 
V sticking together is iijdi«;ed,-c-so that when the sever^ parts 
arC'^forcibly pressed into cRje contjtct by blows, of a hammer, 
theif^'Union iS rendered perfect. 

Butsas the intensS degree of heat which iS^equisite to in- 
duce thilv^hesive quality is accompanied by the production of 
a molten ef iron that dinp^^^naciously to the white-hot 
surfaces of tnSL iron, the ^ unionV%jBJ[ not be complete unless 
every partible on^ adhesing molten scori© is thoroughly dis- 
ch^ed and driv^o^t from between the surfaces we desire to 
unite by ^aiding. Iff by any want of due care on the part of 
the smithy" ifte surfaoe^l^ concave or have hollows in them, the 
scori© wUl be sure te \M:k in the receSses, and result in a 
^efectiv^ welding of g treacherous nature. Though^ the 
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^erior may disj^y no evidence of the existence of thjs fertile 
imse of faUure, yet some undue or unexpected strain will rend 
nd disclose the shut-up scoriae, and probably end in some fatal 
mWown. 

ff he annexed figures will perhaps serve to render my remarks 
n this truly important subject more clear to the reader. Eig. 

represents an imperfectly prepared 
orface of two pieces of malleable iron 
bout^to be welded. • The result of Fig. i. 
heir concavity of forn^is that the scoria^ • 
re almost eftrtain to be shut fip in the 
ollow part, — as the f)ieces wilb unite* 
rst at t/ie edges and thus incfhde the 
5ori80, which no amomit of subsequent Fig. 2 . 
ammering will ever dislodge. They 
ill remain lurking between, as seen in 
ig. 2. Happily, the means of obviat- 
such treac^ierous risks are as 
they are thoroughly effect- 
ef Jill that has to be done to render 
leir olksurrence next to impossible is 
1 give to the surfaces we desire to 
M.te by welding a convea^ fyim as 
presented in Fig. 3 ; the result of which *• 
that wo thus pro)tide an open door for 
le scoriae to escape from between the 
irfaces, — as these unite first in tlfo pentre, as due t(? the con- 
‘X form, and then the union proceeds eiitw&rds, until* every 
ixticle of scoriae is expelled, «nd the^union is perfectly com- 
eted under the blows of the hammer or otller,compres»ing 
ency. Fig. 4 represents»lhe final and perfect completion of 
e welding, which is effected by this gommon-sense and simple 
Bans, — tuat is, by giving the surfaces a convea; fdrm instead 
a concave one. •• * 

When I was called by the Lords of the Admiralty in 1846 
serve on sp Committee, the object of which was to investigate 
e cau^s of failure in*the wrought-iron smith work of the 
vy, many sad instances came before us of accidents which had 
en caui^ Jby defective welding, especially in the vitally im- 
rtant articles of Anchors and Chain Cables. In the case of theb 
Ba8i(»ial failure of chain cables, the cause was ^nerall^ 
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assigne^ to defective material ; but circumstaijces led me to tlie 
coilbliision that it was a question of workmanship or xfbdtreat- 
ment of what I knew to be of excellent material. I therefore 
instituted a series ^q£ experiments which yielded conclusive 
evidence upon the subject ; and which proved that defective 
welding tras the main and chief cause of failure. In order to 
prove this, several apparently excellent cables were, by the aid 
of “i^e provtpg machiJie,” pulled to pieces, link by link, and a 
careful record was kept of 1;he naturecof the fracture^ The 
iieftult Avas, that out of eyery 100 links palled asunder 80 cases 
qjearly exhibited defective weldifig ; while only 2 0^ were broke! 
through the Clear sound!* metal. This yielded a very important 
lesson to those specially ooncerifed. 

1845 . Introduction of the V Anvil. 

In connection with my Steam Hammer, when employed in 
forging §reat cylindrical shafts, I introduced what I termed my 
V anvil. Its employment has most importantly CQUtiib^t to 
secure perfect soundness in such class of forgingA 

In the old system of forging cylindrical shafts, the bar was 
placed upon a flat-faced an^. The efifeot of each blow of the 
hammer upon the work was to knock the shaft into an oval, 
form (eee Fig. 1 ) ; and the inevitable result of a succession o|^ 
such blows was destruction of the soundness of the centre or 
axis of the shaft. 




In order to remedy this grave defect, arising from the em- 
j)loyment of a flat-faced anvil, I introduced my T anvil &ce 
/^ee Fig? 2 ), the effect of which was, that the dispersive action 






mm>v. LIST. INVENTIOl^S AND OONTEIVANOES. 4213 



of the blow of Jibe hammer was changed |l converging 
action, '*.which ensured the perfect soundness of the work; 
while the V or fork-like form of the angle face kept the work 
steadily under the centre of the hammer^ allowing the scale or 
Bcdrise to fall into the apex or bottom of the V, which thus 
passed away, leaving the faces of the angle quite clear. 

This simple and common-sense improvemeit was eagerly and 
generally adopted, and has been j^roductlve of mgSt satisfactory 
and important results.* 

1847. 4 Spherwod-aeaUd^irect-^ Safety Vdive,* * 

Having been on several occasions ^ investigate tfie 
causes of steam boiler exploslDns, nay attention was naturally 
Erected to the condition of. the Safety Valve., I found the 
construction of them in many cases to be defective in principle 
as well as in mechanicdi details ; resulting chiefly from the em- 
ployment of a coniceU form in the waive, which necessitated the 
use of a guide spjndle to enable it to keei^in correct relative 
position to its corresponding conical seat, as seen at A in Fig. 1. 
As this guide spindle is always liable to be clogged with the 
muddy deposit from the boiling water, which yields a very ad- 
hesive encrustation, the result is a very riskful tendency to 
impede the free action of the Safety Valve, and thereby prevent 
its serving its purpose. 

With a view tc^ remove all such causes of uncertainty in the 
action of this vitally important part of a steam boiler I designed 
a’ Safety Valve, having a spherioat valve and correspoftding seat, 
as seen in B 0, Fig. 2.. • This form of ^afety Valve bad the 
important property of fitting fm its bespng-seat in all positions, 
requiiing no other guide than i^* own spherical seat to Qflect 
that essential purpose. And as the, weight required to k^ep the 
valve closed until the exact desired maximum pressure of steam 
has beenVttained, is directly attached to the under side of the 
valve by the rod, the weight, by being inside the boiler, is 
placed out of reach from any attempt to tamper with it. 

The entire arrangement of this Safety Valve is (fuito simple.^ 
It is free from all Lever Joints and other parts which might 
become clogged; and as there is always a slight pendulous 
motion in e weigljjb by the action of the water in the boiler, 
the spherical surfaces of the valve and its seat are thus evqr 
kept in perfect order. As soon as the desired pressur%of stes^ 
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^naB beei} rea^hed^ and the gravity of the weigj;it overcome, the 
valre rises from its seat, and gives perfectly free egresif to any 
farther accumulation of steam. It is really quite a treat, in its 
way, to observe thie^ truly simple and effective Safety Valve in 
action. After I had contrived and introduced this Saftty 
Valve, itt valuable properties were speedily acknowledged, and 
its employment fes now become very gene:^. 



1847. •A Machine fern cutting mt Cottar Slots and Keg-Groove 
Recesse^ in P&rt» of Machinery hy a Traversing 
DriUi 


One of the most tedipus and costly processes in the execu- 
tion of the* detail parts of machinery is the cutting out of 
Oottar Slots in* piston rods, con»»cting rods, and key recesses 
in shafts. This operation used to b*e performed by drilling a 
Vow of hol^ through the solid body of the objed;, and then 
chipping away the intermediate metal* between the holes, and 
filing the rude slot, so produced, into its required form. The 
whole operation, as thus conduct^, was on§ of the moslt tedious 
^d irksome jobs that an engineer workman could be set to, and 
Cpuld only be performed by those possessed of the highest skill. 
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What with broken chisels and files, and ^he t^ious nature of 
the w^rk, it wal a most jsppirere task to the'fery t)est*men 4 not 
to speak of the heavy cost in wages. ' 

In order to obviate all these di8adv|ntages, I contrived an 
ayangement of a drilling machine, with a Specially formed drill, 
which at once reduced the process to one of the 


easiest conducted ih an engineer’s workshop. The 
** special ” form of the Drill consisted in the removal x 
of centre portion Qf its fiat ctitting face by rilaking 
it with a notch 0. ff his enabled it to jut sideways, +, 
as well as downwards, and thns-to cut a slit or oblong 
hole. No labour, ag such, w^ reqii;*ed ; but^ only 
the intefligent superintendenoi of % hwf to place the 
work in the machine, and, remove it for the next 
*pieoe in its turn. The machine did the labour, and 
by its self-action did the work in the*i%ost perfect 



o 


manner. 


I may further^mention that the arrangement of the machine 
consisted in causipg the object to traverse to and fro in a 
straight line, of any required length, under the action of the 
drill. The traversing action was obtained by the employment 
of an adjustable crank, which gave the requisite motion to a 
slide table, on which the work was fastened. The “feed” 
downwards of the drill was effected by the crank at the mo- 
ment of its reversing the slide, as the drill reached the end of 
the traverse ; and, as there is a slight pause of the traverse at 
•each end of it, the “feed” for the next cutting' taking place at 
that time,\he arill ha^ the^pporftinitj^givsn to perfect its cut 
ere it commences the next cui;ting*tijjverse in succession. This 
action continues in regulsfrscourse* until the drill makes its way 
right through the piecg*of worVjmder its aeflon; oj can be 
arrested any required depth according to the requirements of 
thefw)^^;#? S^ap and water a lubricator continues to drop 
into'thll of the slot^«a]%d is always in* its right place to 
assist the cutting of the* drill. 

As before said, the entire * filiation of this Ihost effective 
machine tool is self-acting. It dmjf ff^uired an intelligent lad 
or labourer to attend to it ; there was ample time to 

spare, •thegsuperin^endence of two rf these machines was quite 
within his ability. The rates of the productive powers of this 
.machine, as compared with the former employme^tt of hftnd 






i^bour, wa6 aj 9ea«t ten to one ; to say nothing of the superior 
Quality ok* the work executed. 

Such were the imnifold advantages of this machine, that its 
iaerits soon became known and appreciated; and althoiSfeh I 
had token out no parent for it, we always had an abundancet)f 
OfrderSj as«it was its own best advertisement. 



This enginis is of great Simplicity and get-at-abilit^;^ parts. 
It is specially adapted for screw-propjplled steamships, many 
other purposes. It is now in very general use. The outline is 
Igiven above. 

1848, An Improved Mode of Punching large Moles Plate 
Iron hy slightly skemng the Face df the Punch in the 
Punching Maehine, / 
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IBiS.^ApplicaAon of Ilydrqplic Power to^ the" Puftching of 
Large Holee in Iron Bars^ and Platea of Great 
Thicknesa. 

Dr. Faraday having applied to me to furnish him, for one of 
his lectures at the Bbyal Institution, with somS sjpking example ^ 
of the Power of Machinery in overcoming the resistance tp pene- * 
tratipn in the case of some such xfiaterial as cold*m£dleable iron, 
it occurred to me ^ apply the tranj[ijQ but vast power of ^a 
hydraulic ptess to punch out ^a large^hole in a .thick *nake of 
malleable iron. Knowing that jny excellent friend fohn HiSk 
had in hts works at Bolton on# of the most powerful hydraulic 
presses then existing, contri^Sd and constructed by his ingenious 
fat^, the late Benjamin Blck, I proceeded to Bolton, and ex- 
picked Dr. Faraday’s requirement, when,*vith his usual liberal 
zeal, Mr. Hick at once placed ths use of his great Jiydraulic 
press at my servicj. 

Having had a suitable cake of steam-hammered malleable 
iron given to me for the purpose in question, by my valued 
friend Thomas Lever Rushton of the Bolton Ironworks, we soon 
had the cake of iron placed in the great press. It was 5 inches 
thick, 18 inches long, and 15 inches wide. Placing a cylin- 
drical coupling box of cast-iron on the table of the press, and 
then placing the t]jick cake of iron on it, and a short cylindrical 
mass of iron (somewhat of the size and form of a Stilton Cheese) 
(to the iron cake,— the coupling box acting as the •Bolster of 
the extempAised punching machine, — l^e press was then set 
to work. We soon saw the Stiltpir QJieese-like punch begin to 
sink slowly and quietly thfc«igh the 5-inch thick cake of giron, 
as* if it had been stiff ck;^. The pnly sound heard w£|^ when 
the pimche(i-(nit mass dropped into the l^ecess of the coupling 
below. ^Tich a derionstration of tranquil but almost resistless 
power of a hydraulic press hud. never, so far as we were aware, 
been seen before. The ptmched cake of iron, together with the 
punched-ou4 disc, were then packed off to Faraday^ and greatf 
was his delight in having his request so promptly complied 
with. Great also was the wonder of iis audience when the 
punche<} pl§te was jglaced upon the lecture table. 

This feat of Benj^-ndn Hick’s great hydraulic press set me 
a- thinking. I conceived the idea that the application pf 
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hydraulic pr^l ppwer might serve many siimlar purposes in 
deaMng with ultra thick plates or bar iron, — ^such as the |)mich- 
ing out of holes, and cutting thick bars and plates into definite 
shapes, as might be r^uired. I suggested the subject te my 
Mend Charles Fox, n^ of the firm of Fox, Henderson, and 
Co. He ‘had taken a large contract for a chain bridge, the 
, links of which ^w^te to be of thick flat iron*bars, with the ends 
broadened out^ for th^ link -pins to pass through. He had 
described to me the trouble and cost they had occasionecUhim 
i^ 4^11ipg the holes, Bxsd in cropping the# rude-shaped ends of 
the baft into4;he required form. advised him t<#try the use 
of the hyfiratliic pres£|«^ a panching-nmchine, and also as a 
cutting-machine to dress the ends of the great links. * He did^ 
so in due time^ and found the suggestion of great service and 
value to him in this, and in other cases of a similar kind. •The 
saving of cost wa^very great, and the work was much more 
perfect tlian under the formear system. 


1848. An Altemately-pegffed ** Skive ” or Pulley for Rope Band 
‘ P&mr Trcmrnission, 

1848. A Twm4Me Trunnion Vision Reflecting Telescope, 

This is so arranged that the observer can direct the Tele- 
scope and view m object in any part of tlte heavens without 
moving his seat, which if attached to the turn-table. For 
explanations, see J^ext. p. 387. 

186g. A Douhk or AmhUdegiiervSelf -acting T'^ming- Lathe, 

^vi*h % Dead Cutter sf spedaMy 
adapted for turning ^olts and 
suchlike detail RaHs of 
MS^Chiiiery, 

This is a very valuable tool. It 
requires only one attendant. It is 
especially useM as regards efficiency 
and economy. Jjf, will h% stHficiently 
understood bji mechanical engineers 
from the annexed drawings. 
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1862. A Solid-har ^kLinkrValvt espesmliy valitable 

yor the larger class Marine Steam-Engines, 


1854. Steam Puddling Patent, 

This was the ** pioneer” of *the Bessemer prooess. See 
Bessemer corresptjpdence, p. 354. 

1864. A Reverdhle Rolling Mill withmt Fly-wheel, 

This Bolling Mill consists of two combined steam-engines, 
acting on cranks at right angles, the reversing of the rolls being 
effected by the link motion. The requisite rolling power is 
obtained by suitable wheel and pinion gear, so as to be entirely 
independent of the momentum of a fly-wheel, which is entirely 
dispensed with. 

I did not patent the; ijivention. As^ud in such ,cases, I 
made no secret of it, but asnt sketches explanatory of the 
arrangement tq,many professional ffiencls interested in mechanical 
in^provements. It was j^dopted many, especially foj rolling 
long and heayy bars and plates. It enabled the workmen to 
** see-sa^^” these ponderous objects, and pass them to and fro 
through the rolls with the utmost ease, — to the great saving of 
heat, time, and labour. •The invention was first brought into 
use by Mr* Ramsbotham at the Crewe works of ’the Londoi 
, and North-Western Railway. On the 4th December 1866 I 
received the following letter from him : — 

‘*De1b Skn — I mi^t crave your forgiveness for my great delay in 
acknowledging the receipt of your kind letter of the 29th August, in 
which you refer to the successful carrying out at those woiks of yaur 
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idea of a * Rev^bl^ Bolling Mill without a Fly-wheel.' It haa loUg 
been4o mS a matter of astonishment that your idea ^as not bsisn re^ 
duced to practice years ago, particularly when it is considered how well 
the arrangement is adaplj^d to the rolUng of Armour Plates, or ether 
work requiring a sustai&ed effort, whilst it is at the same time more 
eflfective than the ordinary mill arrangement for very light work. So 
much is this latter true, that the men who are lefft to their own choice 
^n the matter, i^sill rever8e<the mUl rather than pass a light sheet of 
8 or 10 lbs. weight over the upper roll. This country is much in- 
debted to you for so valuable a suggestion ; and now that it has^een 
bfbilghteSiO a successful isSuo, I have^ no doubt but it be widely 
acted upon.^ I need not ad^ that it will afford me muon pleasure to 
show you the mill, and alsG whatyi^^are doing^generally, if yqu should 
at any time visit Crewe. — Believe il» very faithfully yours, 

* “ J. Ramsbotham.” 

1 also cominunic%tdd the invention to Mr. Thomas Gillott of 
the Family Ironworks, Yorkshire, and received from him the 
following letter, dajad the 2d January 1877 : — 

was much gratified to see by ypur letter in Engineer- 
ing the y have shown with respect to the large Reversing 

Plate Mill erected by me at these works, and drawn on the plan sug- 
gested by you. Allow me to thank you for the complimentary manner 
in which you have mentioned my work. Since the notice appeared, 
we have done a deal of heavy work in this mill ; and a plate large 
enough to shear 11' 0" and 10' 2" and i" thick has been rolled in five 
minutes. The slab went through the roll 17 times before being .rQUed 
to the widt^and turned round, apd 18 times after turning and 'bf the 
full width ; making;^^ a total of 86 parses — the turning .'occupying 20 
seconds.* When it is reii'embe^’ed how rapidly a thin plate cools, this 
performance will sufllcientiy indicate the severe work this mill is 
capalfie of doing ; '‘notwithstanding tffe,,many predictions that such 
large plites could not b? rolled without ‘a fly-wheel. As to repairs, 
none haiye been required ; so J cannot compare this with t^je Clutch 
systems. In respect of steam used, the direct acting engines compare 
favourably with an* expansion beam condensing engine doing similar 
but lighter \wrk. Should it ever be your wish to see this mill at 
work, I should be much pleased to have the opportunity of showing it 
to you.r-I am, dear sir, your obedient servaut, 

''Thomas Gillott.” 

1854. Drilling Tunnels through Hard BM. 

^Besidf) these contrivances and methods of accomplishing 
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mechanical objgcts, I have on several occs^iofi^ read papers, 
prepaired drawings, and given suggestions, out of which 4]iave 
come so-called “ inventions made by others. For instance, at 
the Meeting of the British Association in^Liverpool in 1854, I 
riad a paper and exhibited drawings before the Mechanical 
Science Section, on^my method of drilling tunnels through hard 
rock. The paper and drawings excited coffei^erable interest^ 
among the railway engineers who wer# present. • I aftirwards 
mekMr, George Newmann, 0,£!,, who consumed me on the 
same subject. Seveeal years after (21 si April 1863) I j-ecciv^d 
the followil^ letter from hint: — 

** DeJH Sill — Some few years #go, I^had 'the pleasure of spending 
an evening in your company^^t my relative’s (Mr. C. Withington) 
houfe at Pendleton, As 1 was then Engineer to the Victor Emmanuel 
Bailway, and had made a survey of the Mont Qenis for the purpose of 
ihe Tunnel, 1 consulted you as to the application of the machinery for 
that work. You suggested the driviifg of drills in a manner similar to 
a piston-rod, with W;her details. On my return to Si|Voy,4 commu- 
nicated these ideas \o Mr. Bartlett, the contractor^ and 1 

recommended him to get a small trial machine mad^. * This he had 
done in a few months, and then he claimed the whole idea as his own. 
The system has since been carried out (see Times, 4th April 1863) by 
compressed air instead of steam. 1 call your attention to this, as you 
may contradict, if you think proper, the assertion in the article above 
mentioned, that th^idea originated with Bartlett.” 

I did not, however, contradictethe assertion. I am glad that 
my description and drayr jpgs* pro vel in any way useful towards 
the completion of that magnificent* ^prx, the seven-mile tunnel 
under Mont Cpnis. 

1862. Chilled Castjirtm ShoU 

In lilse manner, I propojgd the use of Chilled Cast-Iron Shot 
at a meeting of the Mechanical Science Section of the British 
Association, held at Cambridge in October 1862. Up to thal) 
time hardened steel sh^t had been used to penetrate thick iron 
plates, but the cost was excessive, about £30 a ton. I pro- 
posed 4hat Chilled Cast-Iron should be substituted ; it was 
more simple and inexpensive. Considerable discussion took 
place on the subject; and Sir William Fairbaim,^ who Wbs 
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President of t^e^S^tion, said that ** he would hare experimeiits 
made^ and he hoped that before the next meeting of the •Asso- 
ciation, the matter, would be proved e:^erimeQtaUy. A brief 
report of the discassiQn«is given in the TtTnes of the 7th Octdb^, 
and in the Athsnm&n, of the 18th October, 1862. Befor% 
however, the matter could be put to the test of experiment, 

e r PaUiser JiadT taken out his Patent for the invention of 
edf Cast-Iron Shot,^n May 1863, for which he was after- 
wards handsomely rewarded. 

do not wish to “gi^p” at any man’s^inventions, but it is 
righi t(r claim <my own, and to state the facts. The? discussion 
aMve mentioned took, place upon a papir read by J. Aston, 
Esq., Q.O., who thus referB«to tb& subject in his letter*'to me, 
dated the 7th J/inuary 1867 ; — 

*'I porfoctly remember the discussion which took' place at the 
meeting offthe British Associatipn at Cambridge in 1862, upon the 
material proper to be used .as projectilea The discussion arose alte a 
paper had been read by me in the Mechanical Section upon 
guns and prej^les adapted for attacking armour plates/ The pape^ 
was, I think, printed by the Association in their Report for 1$62. 
You spoke, I believe, at some length on the occasion ; and I reooUeot 
that you surprised and much interested all who were present, by strenu- 
ously urging the use of Chilled Cast-iron for shot and shell, intended 
for penetrating armour plates. 

** Having embraced all opportunities, and 1 had'many at that timei 
of ascertainij^g all that was done ^ the way of improving rifted pro^, 
jectiles, I entertained a very ytrong opinion that «expe^dments had 
shown tlAit ordinary casialron was, as coinparod with steel, of very 
little value for shot and shelhio be us&d against iron plates. For that 
reason^ I remember 4 took an opportunity, after th# termination of 
the discussion, in which you held you’*’ own against allcomers in favoifr 
of chilled cast-iron, of questioning you closely on the subject, and you 
gave me, 1 admitted, good reason for the opinion you expressed. You 
also urged me to cause a trial to be mad^of chilled cast-iron for shell, 
such as I had shown to the section, and which (in hardened steel shot) 
hid been fi^e^ by Mr. Whitworth through thick iron plates. This I 
had not an opportunity of doing. Term began soon after, and Temple 
occupations then took up all my time. 

** There can be no doubt whatever that any one who may dtam to 
have been before you in teaching the public th^use of cfiilled CJast- 
Irdh for projectiles intended to penetrate iron plates, must give proof 
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of haviiig 80 done prior to jour vigoromi advo^cy ofothat material at 
the Cambridge Ideoting in 1862. — Yours veiy ain^brel^, ^ 

^ “J. Aston.” 

Bi another letter Mr. Aston says — “ i^is quite right of you 
td assert your claim to that which in fact belongs to you.” I 
did not, however, £^sert my claim ; and, with^hese observationB 
and extracts, I leave the matter, stating again the fact that my^ 
public communication of the indention was mjfle in #ctober 
1866 ; and that the ^tent for the invention was taken out by 
Migor Palliser in May 1863. 

I have only menti6ned the more prbaoinent ormy'inventions 
and confrivances. Had 1 described* them fully I should have 
required another volume. >4mve the satisfacticm to knoV that 
maiQr of them have greatly advanced thgT progress of the me- 
chanical arts, though they may not be acknowledged as mine. I 
patented very few of my inventions. The others I so\fed broad- 
cast over the world of practical mechanics. My reward is in the 
knowledge that these “ children of my brain ” are doing, and 
will continue to do, good ser^ioe in time piesent ana in time 
to come. 

In mechanical structures and contrivances, 1 have always en- 
deavoured to attain the desired purpose by the employment of the 
Fewest Parts, casting aside every detail not absolutely necessary, 
and guarding carefully against the intrusion of mere traditional 
fdrms and aiTangp.ments. The latter are apt to insinuate them- 
selves, and to interfere *w4th'"that ^pr-rity'hnd directness of 
action which is in all cases^so desir^e a quality in mechanical 
structures. Pi*aiN OoMMOif SeI^^b should bo^ apparent iu' the 
generd design, as in the f^rm and arrangement of the details ; 
and a generfil character of severe viility pervade the whole, 
accompanied l^ith as much attention to gracefulness of form as 
is consistent with the naturafmd purpose of thb structure. 



'sun-ray OIIIGIN t)F ipE PYEAillDS, AND TSE 
CUNEIFORM CHARACTER. 

B£fobb I ti^/ke leave of the public, 1 wi|h to put on record ipy 
speculations as to the drigii^ of If o subjects of remote afttiquity, 
vis. I title Sun-ray origin of the Pyjamids, and the origin of the 
Arrow-head or uuneiform Character. 

First, with resp%3lf to the Sun-ray origin of the Egyptian 
PyraWds,^ ; 

In p«a&iuiig a vgry favourite subject of ihquiry, aamely Ifc 
origin of/oTfiis^ no portion of it appeois to ifie to kvesm* 
with so deep an interest as that of the Worship of 
one of the most primitive and sacred foundationsi p# Worafite, 
religion , — ^alFecting as it has done, architectural stmotures 
numerous habits and customs which have c6me down to us 
remote antiquity, and which owe their origin to its influence. 

On many occasions, while beholding the sublime effects of the 
Sun’s Kays streaming down on the earth tlflrough openings in 
the cloudiB siear the horizon, I have been forcibly impressed vrith 
the analogy they appear to suggest as^to the flff m ef the Pyra^ 
mid, wfiile the single f^rtical ray suggests that of the Obelisk. 

In following i\p this Subject, I yras foftunate enough to find 
what' appears to me a strong <»3nfirmation of my* views, namely, 
that tiro Pyramid, as«suchyu>cw a stJcreci /or?». I met wfth 
many examples of this in l&e Egyptian Collection at the Louvre 
at Paris ; especially in small pyramids, which were prdbably the 
objects of household woAhiip. In* one case 1 found a small 
pyramid, on«the upper part of which appeared the disc of the 
Sun, with pyramid rays descending from it on to figures in the 
Egyptian attitude of adoration. This consists in the hands held 
up before the eyes— an attitude expressive of the brigl^ness of 
the object adored. It is associated with the brightness of the 
Shn, and it still survives in the Salaam^ which expresses pro- 





Fi^ . -BOBBIKcYbOM a HOgflZBOIiD FTOAMIO. 

f his il alao intimately connected with lighted lamps and 
lOdlg^ 'Which latter may tften he met with in Continental 
lurches, as well as in English Bitualist Churches ak the present 
ly. In Bbrnish Continental churches they are stuck on to 
•ftamiM stands, and 'pkced before pictures and images of 
ci^ personages. All such lighted lamps or candles are 
m2*a/a*of4hat mogt ancient form of worship,— that of Thb 
rsl '■ 
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ORIGIN OF THE PYRAMIf), 


The acconip^ying illustrations will serve in some degree to 
confirm tfie correctness of my views as to this Very interesting 
subject. Fig. 1 is from a “rubbing ” of one of the many small 
or “ Household ” pyraipids in the Louvre Collection at P%ris ; 
while Fig. 2 is an attempt to illustrate in a graphic manner the 
derivation^of the form of the Pyramid and Obelisk from the 
^un’s Rays. 



In connection witli the Whip of the Sun and othenheavenly 
bodies, as practised in ancient tinges by Eastern nations, it may 
be mentioned that their want of knowledge of the vast distances 
ct hat separate them from tlie earth led them to the belief that 
tliese bodies were so near as to exert, a direct influence upon 
man and his aflairs. Hence tlie origin of Astrology, with all its 
accomiianying mystifications ; this was practised und^ the im-. 
lyression tliat the Snn, Modn, and .planets were hear to the ' 
ejrth. Tlie summits of mountains and “High Places” thus 
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became “ sacred,” and were for this reason /esbj^fed to for the 
performance of the most important religious ceremonies. 

As the “High Places” could not be . transported to th«| 
Teiftples, the cone-bearing trees, which w^re naturdly associated? 
liith these elevated places, in a manner p%,rtook of their sacred 
character, and the fruit of the trees became in a Kke manner 
sacred. Hence the Fir Cone became a port-* 
able emblem of their sacredness; ariU, ac- 
coudingly in the Assyrian Worsliip, so clearly 
represented to us in^hc Assyrian ScjiJ/iturcs 
in our Mustums, we find tji# Fir Cone being 
presented by the piiests towards tlfla^Jicad 
of thei/ kings as a high function (ff Beatifi- 
cation. So sacred was th(>«Fir Cone, as the 
fruit of the sacred tree, that the priest who 
presents it has a reticule -shaped bag Tn 
which, no doubt, the sacred emblem was 
reverently depos^ed when not in use for 
the performance of •these high religious cere- 
monies. 

The same emblem “survived” in the Greok 
worship. I annex a tracing from a wood- 
engraving in Fellov)H's Itemirckes in Asia 
Minor ^ 1852 (p. 175), showing the Fir 
Cone as the finij^l to the staff of office of 
the Wine-god Bacchus. To this day it is 
Employed to stjr the juice of the grape 
previous to fermentatioiii AikFso sanctifyi?ig it* 
by contact with the fruit of the Sa^ir#^ Tree. 

This is still practised 1)}0 the^ Greeks in • 

Asia Minor and in Grofee, though intro- 
duced in tirhies of remote anthputy. "The 
Fir Cone communicates to most of the Greek wine# that peculiar 
turpentine or resinous flaTj#ur which is fouM In them. Al- 
though the saiictificatioi! motive has dei)arted, ^he resinpus 
flavour is ail that survives of a once most sacred ceremeto; af 
having so close a relatkyi to the worship of the Sun aii(f the 
heavenly bodies. 

In Mke^ manner^ it appears to me highly probable that 

lis 



“ The Christmas Tree,” Awth its lighted tapers, which is intro- 
duced at that sacred season for the entertainment of young 
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people, is^“a i#irvival” of the worship of the sacred tree and 
of the Sun. The toys which are hung on tne twigs q£ the 
tree may also he survivals ” of the offerings which were 
usually made to the^Sun and the heavenly bodies. If I«am 
correct in my conjecture on this subject, it throws a ve||r 
interesting light on what is considered as a mere agent for the 
^amusement of oiiilfiren. ' 

f l^ext^. with respect tp the Cuneiform Character. When I 
t^fir^t w^int toc reside in London, in 1829, I often*visited the 
British Museum. It the most "instructive and interesting 
c < of all the public instttuticjr s 
which I had yet seen. I 
eagerly seized every oppor- 
tunity I could spare to spend 
as many hours as possible in 
wandering through its ex- 
tensive gfiTleries, especially 
those which contained the 
Assyrian, Egyptian, and Greek 
antiquities. By careful and 
repeated examination of the 
objects arranged in them, I 
acquired many ideas that af- 
forded me subjects for thought 
an(| reflection. 

‘ Amongst thesfl objects, I 
cwas specially impressed and 
i?ft6rested with tlie so-called 
“ Arroy-head or “ Cuneiform InsJCjj'iptions ” in the Assyrian 
Department. These !*emarkable inscriptions were on large 
tablets of bifl-nt clay. Tliey fonned the chief portioft of the 
then comparatively limited colleqtion of Assyrian antiquities 
in the British Museum. I was particularly impressed •with 
fhe precision and simple beauty of these cuneiform inscrip- 
tions, — especially with the strikingly distinctive nature of 
what I may term the fundamental or elementary wedge-lihe 
form, of which the vast variety of letters or words «f these 
inscriptions were composed. * The triangular or *three-sided 
inilentatn>n will be observed in the above engraving (Fig. 1). 
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This elementary form, placed in various j^ositions with 
respect to eacn other, appeared to be capfible of j^eldiyg an 
infinite variety of letters and words, as seeij in Fig. 2. I may 
hei^ mention that I entered upon tjiis interesting subject 
with no pretensions as a linguist, ncl!f with any idea of 
investigating the meaning of these remarkable inscriptions; 
but only as a Mechanic, to ascertain the mftn^er in which the 
striking characters were produced, «o as to* convej words 
amil ideas tlirough th«ir variety bf combination!! 

I soon perceived^ that the simple ];nit distinctive characJiBrs 



2 ? 


shown in the above reijfljsentatious were esseunany euuuected 
with th(i|kemployment of plastic day; •this being thef material 
most shjiable for their impression, by means of » three-sided in- 
strument or stylus. The^^ngular extrernity«of this instrument, 
wh?n depressed into tlfe surface of a tablet of plastic clay in 
different positions and directions, would leave tlfesc cimeifoiin 
impressions in all tli«ir beautifully distinct and characteristic 
forms. And thus, after the tablets had been subjeedied to 
fire aid ^lufule into hard brick, the impressions have come 
down to us, after*the laf>se of thousands of years, as fresh and 
distinct as if they had been produced but yesterday \ 
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I was so f^tingte as to have my coiyectures confirmed with 
respe<jt to* the exact form of the instrument Dy which 4hese 
remarkable characters are produced, by observing, in what ap- 



peared to be a hastily-fonfted 
inscription on the edge of 
large bricky that the inscriber 
had apparently used rather 
more pressure on his stylus than 
was requisite. In consequence 
of whichir the end of it had 
l)#^n so deeply de»)ressed in- 
to the soft clay as to leave 
^an exact counterpart* of its 
siFe and form. I secured a 
cast of this over-deep hn- 
pression of the stylus, from 
which Fig. 3 is taken, after a 
photograph. ^ 

In order further to illus- 
trate the simple mode of 


producing inscription's on tablets of clay, I give in Fig. 4 a 



Fig. 4. 


tablet inscription pi:b- 
duced by means of the 
stylus which is seen laid 
over the tablet. The 
next illustration (Fig. 5) 
is intended to convey an 
•j idea of the manner in 
which the stylus was 
held and applied to the 
surface of tlie clay when 
a cuneiform inscriptioBr 
was being produced. 
The upper, flat, or t^rd 
•side of the stylus en- 
abled the iniBcriber to 
J«)ep it in correct rela- 
tive position in respect 


to the tablet, yielding at the same time a convepieftt flat 
surface upon which to rest the end of Ihs fin^r when indenting 
the‘iingular end into the clay. 
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Befer back to Fig. 2, and it will be found th^t any variety 
in tlgj size of l!he cuneiform inscriptions may iSe piDducgd by 
the same stylus, by simply depressing the angular end of it to a 
greater or less depth into the surface of the clay. In many 
the most elaborate inscriptions, a certain lob-sidedness of 
the cuneiform character may be observed. This i^ due to the 
inscriber having llfeld his stylus somewhat %skew, as we do a 
pen in ordinary writing. 

•Referring to my jemark th^ the distinctive shape of the 



Quneiform character was* essentially duo to* th^ use of 'plastic 
clay as thcwmost suitable material fo» its production, I think 
it high^ probable that the origih of these inscriptions took 
its rise not only from the^ facility with wkich the characters 
could be indented on thelnaterial, but from the abundance of 
plastic miid which forms the natural soil of Ihe lands 
joining the great Assyrian rivers. This when made into bricks, 
became the chief buUcBng material of the energetic people of 
Babylon and the other great cities of the Tigris and Eu- 
phrates Galleys. • The^laboriolis work of brickmaking was 
generally assigned to cajjtives as taskwork, and it appear® to 
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me highly prJ^ble that “the tale" of the hrickmaker or hia 
t^o^tef might M most readily marked by sfinply indentinff 
the ade of the soft, tale brick with the comer angle of a dry 

one ; and that thus the 


Btrikingly peculiar 
character of the cimei- 
form* character was pro- 
M duced (see Fig. 6). In 

/ course of time the 

\ * olcijnentary form was 

\ expanded into this most 

— V- ' beautifully simple mode 

^ \ communicatid^ ideas 

BmV V\ ^ through the agency of 

conventional signs ‘or 

pecially suited for mak- 
^ .ing higtorical or other 

pj.g g reconds on tablets of 

^ moist clay, which, wh^ 
“ fired,” became absoj^itely indestructible, so fer as time k potir 
cemed. \ ' 




This is abundantly proved by those marvellously perfect 
burnt clay tablets, covered with exquisitely minute and perfect 

inscriptiqns, which, after 
having remain^ hid in 
paounds qf pibbish for* 
tliiQusands ^ years, 
among the ruins of the 
Assyrian .^rcities, are 
Vought to light as fresh 
and perfect as on the day 
on which they wgfe exe- 
,cuted. These tablets ijpw 
excite the wonder and 
admiration of aM who are 
able to appreciate the 
beauty of the inscriptions, as well as of those who are speculat- 
ively curious as to the origin of written language. 

This attempt to explain the \)rpbabl(i origii of the cuneiform 
chaf^ter may to some appe^ to But whether or not, 



Fig. 7. 
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it is certain that this simple and impressive chafacter can be 
readily produceSl by the primitive means which 1 * hav^ vci^tured 
to suggest. I give a cuneiform inscription (Fig. 7), which I 
ha^ produced by simply employing tjje corner angle of an 
ordinary brick as the stylus for indenting ^ho inscription on the 
tablet of soft clay. This might have been extended to idiy 
length, in longer as well as minuter imnressi^ns. 



Fig. 8. 


As soon as the capability of the cundlforni impression was 
adopted as the Assyrian character, it was in due tim^ employed 
for inscriptions 6 « stone or other materials, such as marble or 
^baster. The cWsel was then substituted for the stylus ; but 
the characters remained in a great measure the same. In some 
cases a slight modification was observablef being naturally due 
to the change of material and the method of carving it ; but 
in most respects the departure from the clay'prototyj^e is very 





slight, and the original is adliered with remarlablo in- 

tegrity!^ ’ . . . 

When examining some,Q 0 ,rly Greek inscriptions in marble, m 
the British Museum, in* the year 1837, I was much interested 
to observe* the appearance of a cuneiform elcmeiA in the lin^Jis 
of several Greek letters, especially in the terminals, as illus- 
trated in Fig. 8 , each limb of the letter being in itself a perfect 
cuneifdtiu,; and as such the terminal of each limb is at right 
angles to the asJs, and# not al now (in our modern capital 
letters) parallel to the line of inscription. 
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This appaJ^iffc presence of the cuneiform element in these 
early,Gre5k inscriptions suggests some very int^-esting historic 
causes which led to, their introduction, and so passed from the 
Greek into the Komaij^ and eventually into the capital letters 
of our own alphabef. To give one instance, — ^though manf 
might be cited, — take the capital letter T, and it will be found 
that it went frqjn^he Cuneiform into the Gfteek, then into the 
HomaUj^and laistly into our own letter, thus presenting a re- 
markable instance of the survival of form from remote 
anjiouity^ down to the present day. , 

The ietters. AKHll^MNYJC have the distUct remains 
of their Babylonian origi# in thg top and bottom stroke, which 
is nothing more nor less than 9 corruption of the originax or 
primitive arrowjheaded impression ^f the stylus in the moist 
clay, begun thousandssof years ago. 

In a lecture wMch I gave at the Royal Institution in 
London, iiiil839, and in ano^ier at the British Association at 
Cheltenham, in 185 ft, I referred to this pres^ce of the cunei- 
form element in the Greek letters, illustrating the subject by 
actual casts from the inscriptions tl^mselves. At Cheltenham 
the question gave risg to a most animated and interesting dis- 
cussion, in which Dr. WheweU and Sir Thomas Phillips (the 
great antiquarian) took a prominent part. I understood that 
Sir Thomas Phillips assigned that the intermixture of cunei- 
form with the Greek alphabet proceeded from, the Samaritans, 
who were originally an colony. I find that many 

Greek inscriptions exhibit the eiineifqrm element in nearly all ' 
the letters composing tj^m.^ Thi^ is i?, subject well* worthy of 
the attention of our antiquarian Gteek scholars, as pointing to 
an intimate intercoiirse with the Asa^fHans at some remote age. 
The distinctive character tSe curi^form in the Greek in* 
scriptionSl letters could* not have arisen from chance. Some 
intercommunication with Ihe Assyrians must havq* taken 
place. 

This subject is all the more inter^ting, as the cuneiform 
ekmen't appefts to have passed from the Greek inncriptional 
letters into those of the Romans, and frpm thence into our own 
capital letters. This afibrds a very remarkable instance of the 
“ survival ” of a form, which, however naturally dqe •to the 
plastic material in connection with wliich it^originated, never- 
th^ipss led to its use for ages 0er the circumstances which led 
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to its adoption had passed away. This tendejicJ jfi mankind to 
cling 4o shapes Ind forms through mere traditional mflugnces 
is widely observahle, especially in connectioi\ with architectural 
forrts, arrangements, and decorative det|ils. It offers a suh- 
j(yt of great interest to those who hav^ a natural aptitude 
to investigate what I may term the etymology of form, a 
subject of the mosl attractive nature, especfe% to those who, 



enjoy thinking and reflecting upon jvhat they have specially 
observed. 

Before Concluding +4^8 subject 'I ijpay ^ncntion <jiat the 
Assyrians employed a cylindrical rOlJer-seal in order to produce 
impressions in, a wholesal(5*way. * This is exemplified ip the 
above engraving. The Tji^chani’cal^ principles inherent in this 
beautifully simple form of roller-seal, hklicate a high *order of 
ingenuii^i well worthy of the originators of the' arrow-headed 
character. In fact it is tlip, prototype not only of the modern 
systSn of calico-printing* but of the Walter Printing Press, by 
which the ^^Times and many other newspapers are'now printed 
— a remarkable instance of the survival or restoration of a very 
old method of impression. 
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Iron steamboat, first, 30 ' 

Irving, Washington, 311 
Italy, visiM to, 248, 378 
Ivy screening, 280 o 
Izak Church, St. Petersburg, ^3 


Jardinb, James, 52 
Joint, Plexiblg, 

Kenilworth, ruins of, 164 
Kennedy, Jo^n, 179, 193 
Kensin^n Museum, 31 
Komil^ 4^miral, 308, 309 
Krafft, sculptor, 276 

Lancashire Files, 206 
Landscape paintii^g, 39 ; beauty, 3J, 

, 41,68,369 
Laocoon, drawing of the, 23 
Lassell,* William, 313, 380, 382, 895 
LesliS,** Professor, 60, 62, 11)9, 88^ 
Light, solar, 344., ’ 

Link-valve motion, 4^ 

Liiinell, John, 83, 84 
Liveipool, 151, 177 .» 

Liverpool and Manchester Railway, 
152 20/ 

Lloyd, Edward, 184, 195 
JiOndon, 122 *' 

Londondeiuy, 194, 197 
Lupus, 'Hugo de, 206 
Lyndhurst, Lord, “78 

Maclaren^ Charles, 366 
Manchester, 155, 178 
Manning, Cardipal, 381 
Marseilles, 247, 249 
Masters and men, 12, 192, 208, 297 
! Mattress press, hydraulic, 410 
Maudslay, Henry, 121 ; his factory, 

» 1*14 ; private w(ji‘kshop, 126 ; 

f iaxims,127 ; uniformity of screws, 
28'*^ blodlc-machiner^j, 130 ; the 
* Mndeavour ; screw-tackle, 13.5 ; 
“* philosophy, of construction, 143 ; 
> the “ Lord Chailfcellor,” 14 J; friends, 
^47 ; return from Berlij|i, 167 ; pro- 
posed telescope. 169 ; death, 170 
Mturick, S. V., 2^2 
Microscope, i«vestigations with, 345 
Milky Way, 312, 315, 344 
Miller, Hugh, on lipulder clay, 327, 
333 {note), 367 {note) 

Miller, Patrick, Dalswinton, 27 ; ex- 
periments with ships, 28 ; orders 
the first steamboat, 28 ; assists 
3 Alexander Nasmyth, 31 
Mint, Royal, 131, 167 
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MitcheU, Sir T., 344, 877 
Mohammed AU, 

Moon, obserffetion of iSie, 316 ; lunar 
cratera, 817, 822 ; drawings of, 824, 
832 ; lectures on, 828,**865 ; prize for 
drawings of, 882 ; workf on *<The 
Moon,” 869, 875, 380 ^ 

Mortar, floating, 408 
Motala^ Sweden, 290 
Mull, Mand of, 325 
Murdoch, William,* 132, 162 ' 

Mmray, Lord, 343 ' 

NA3lfea«rTi|,* family of, 1 J oftgin of 
' the name of, i *,.«Sir Michael of 
Posso, 2 ; J&mes of Dawklf4 ; of 
Netherton, 4 ; Elspeth, burnt as a 
witch, 7r 77 ; Michael (1st), builder 
and architect, 8 ;''Michae] (2d), 12 ; 
Michael (3d), 12 ; M^pfeael (4th), 
purser, 16 

Naples, visit Co, 253 
Nasmyth, Alexander, bor% 18 ; educa- 
tion, 19 ; apprenticed to coach- 
builder, 22 ; pupil of drawing 
academy, 28 ; assistant to Allan 
Bamsay, 24 ; portrait* painter in 
Edinburgh, 26 ; assists Miller of 
Dalswinton, 28 ; |yr’isits Italy, 31 ; 
marriage, 32 ; paints portrait of 
Burns, 32 ; becomes landscape 
painter, 39 ; architect, 42 ; bow- 
and-string bridges, 45 ; fapiily 
gatherings, J51 ; his classes, 55 ; < 
his workshop, 45, 64 : his graphic 
language,o56, 97 ; joiumey ft SW* 
ling, 102 ; visit to London, 1-22 
paints Elgin and pastle (rrantr 
187 ; ^sits Mancliester ais4 Bridge- 
water Fo^indrj", 220 ; death, 22S* 
Nasmyth, James, bom, 63 ; laft- 
handed, 64 ; brother Patrick, 65 ; 
the French prisonersf 67 ; entry of 
the Black Watch, 69 ; the Calton 
Hill, 70 ; chinwis of St. Gfles’, 72 ; 
iSiarketing,73, 75 ; school-days, 78 ; 
at High School, 80 ; Sir W. Scott, 
82|; collecting period, 85 ; mechani- 
cal pursuits, 87 ; school friendships, 
89 ; learns chemistry, 93 ; learnse 
di;awing, 96 ; walks round Edin- 


burgh, 98 ; George IV.'s visit, 99 ; 
great fires, 101 ; visit to Stirling, 
102 ; model Qteam-engine, 108 ; 
School of Arts classes, 110 ; Uni- 
versity classes, 112 ; brass-mouli 
ing in bedroom, 118 ; makes a 
working steam-engine, 114 ; |^x- 
pansometer, 116 ; road steam-car- 
riage, 117 s taken on as assistant 
at Maudslay’s, 126 ; trip to Rich- 
mond, 182 ; rudimentary screws, 
185 ; "liooking apparatus, ?38 ; 
collar-nut cutting machine, 141 ; 
trip to Liverpool and manufacturing 
Utstricts. 151 ; walk to London, 

' 157 ; l&ves Maudslay /^nd Fiek* 

‘ ' 178 ; workshop at Edinburgh, 174 ; 
IJverpool revisited, 177 ; Man- 
chester, 178 ; takes factory* flat, 
182 ; first order, 182 ; trip to 
Castle Grant, 187 ; flat overloaded, 
193 ; takes land at Patricroft, 195 ; 
Bridgewater Foundry begun, 196 ; 
residence ne>a^4 199 ; safety foundi’y 
ladle, 202 ; partner taken, 204; 
ivorkshop lieutenants, 210 ; the 
strike, 215 ; marriage, 227 ; in- 
vents steam hammer, 231 ; first 
adopted in France, 237 ; patented, 
239, 242 ; visit to Ikance and 
Italy, 243-57 ; steam pile-driver 
invented and employed, 261 ; visit 
to Germany and Russia, 275 ; 

I Dannemora, 287 ; work at Bridge*- 
wirier Foundry,*295f% astronomical 
I rese^ches, 811 ; British Associa- 
^iion at Edinburgh, 324 ; interview 
I wiuh the Queen and Prince Consort, 

‘ 33*% : Trunnion turn -table tejje- 

scope, 837 ; papers for Astronoini- 
cal Society, 341, 845 ; member of 
Enfield Small Arms Committee, 
y patent for puddling iron by 
steam, 352 ; correspondenc# with 
Bessemer, 354 ; retirement from 
business, 357 ; th^ Cottage in 
Kent^^59 ; visits to Edinburgh 
and the Continent, 865, 367 ; 
willow-leaf objects on suWs surface, 
370, 878 ; |Sir John^Herschel at 
Haiflmerfield, 374 ; visit to Firther 
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Secchi, Rome, 378 ; publication of 
“TJe Moon,*’«80; dial of life, 
384 ; chronological list of inven- 
tions and contrivances, 387-431 
Na^ytb, Mrs., 82, 53 ; Misses, 53, 
j|56, 199 

iTasmyth, Patrick, 67 ; removes to 
London, 69 ; bis works, 60 ; prices 
of works, 61 ; his friends, and 
death, 61, 62 

Nelson’s Monument, 44 . * 

Netherton, Naesmyths of, 4 ; estate 
confiscate(L 6 

Nicholas, Erffperor, 277, 281 u 
Nismes, architecture atf 246, 368^ 
Pont 8u Gard, near, 368 
Norman architecture, 150, 164 , 
Nig^emherg, 276 
Nut-cutting machine, 141, 897 

Oxford, visit to, 165 

Paddle-Shafp, Qre^ Britain^ 230 
Paris, visits to, 243, 3^8 
Parry, Sir E., 268 
Partners, 204, 358 
Patents, for steam hammer, 239, 242 ; 
steam pile-driver, 261 ; puddling 
iron by steam, 352 
Patricroft, 155, 195 (see Bridgewater 
Four dry) • 

Patterson, James, 90 

Peel, Sir R., works, 185 

Pencil drawiing, 56, 97 

Betersburg, St., 276 

Photography, 869 

Pico, lunar moui^ain, 319 

Pile-driver, steam, 261, 263, 2^6 

Allans, Professor, 306 

Pisa, bi^ldings at, 251 

Piston, safety, 400 

Planes, standard, 144 

Playfair, Pircfessor, 60 

Poker CUub, 84 

Pont du Gaifl, 368 

Posso, Bairds of, 3 ; Naesm;f ^la w, 2, 4 

Prince Consort, interview with, 333 

Printing ipachine, 189 

Prisoners o#war, 67 

PudcUing iron, 862 

PuActiliousness at dockyards, 270 


Pyramid, sun-rftjlbrigin of, 432 

Queen, interview with, 333* 

Raeburn, S^lr H., 60 
Ramsaf, Allan, 24 
Ramsbotdkm, Mr. (Crewe), 427 
Ramsbottom, 187 
Reed, Sir E. W., 408 
Reflating teles^pes, 169, 312, 357 
344, a92 

Resourcefulness, faculty of, 25, 39 
Reversing action of slide lathe^404 
Ricliraond, trip t(^ 132 • 

Roaj steara-c^iagc^ll7 
RobeRf, David, R.A., 41, 130, 351 
Roberts (Sharp, Roberts, and Co.), 
156 • • 

“ Rocke^” the, 152 
Rock-git>c»iiigs, 327, 367 
Roller-seal, Assyrian, 442 
► Rolling mill, reversible, 427 
Rome, observatory at, 378 
Rope factory, Russia, 307 
Rosina, Naples, 256 
Rosine, M., Indret, 245 
Roslin Cjfttle, 34 

Rotary, steaijj - engine, 175 ; move- 
ment of Ifcavenly bodies, 345 ; 
mode of communicating rotary 
motion, 396 

Rouen, architecture at, 243 
Roir, A)b, at Inversnaid, 10 
Ruuciman, Alexandcft*, 23 
FaisMou a«d Eckerslev, 240, 259, 
, 353, 425 

, r R&^ia, visit to, 276 ; serfs of, 282 ; 
rope^ctdly, ^07 

aiiFET j Foundry Ladle^ 203 
Sgfety valve, 421 
Saint Bernard’s Well, 43 
Sampler, Mw. Nasmyth’s, 15 
Scheme book, 231, 235 
Schneider, M., Crswzot, 236, 331 
School of Arts, Edinburgh, 109 
Scott, Sir Walter, 82-86 
Secchi, Father, Rome, 378 
Segmental work, turning, 413 
\ Self-adjusting bearings, 405 
Siemens on solar light, 343 
Sluice valve for watei, 409 
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Smith, P. P., and i5ie<«crew, 234 
Smith, Tom, 9,^ 21 *• ' 

Society of ijts, Edinburgh, 118 
Spain, orders for, 307 * 

Speculum casting, 170, 312, ^92 
Spots on sun, 370, 378 
Standard planei^ 144 
Stanfield, Clarkson, 42, 1 30 
StfTs and suns, 311 ( 

Steam arm, Nasmyth' s, 403 
Steamboat, tne first, 30 
Steam-carriage for roads, 117 • 
Steam< aRgine,i model of, 108; blast 
Cf, 1J.8 ; birtliplav.e of, 161 ; small, 
301 ; for canai traction, 387#*" 
Steam hammer, invented, 231 ; at 
Creuzot, 5^7 ; patent for, 239, 242 ; 
at Devonport, 259 fin Russia, 282 ; 
at Great Exhibition, 330 \ 

Steam hammer form of stelbn-engine, 
331, 424 < 

Steam ram, 406 

Steel, hardening of, 92 ; manufacture 
of, 288, 855 

Steen’s rotary engine, 175 
Stephensons, the, 152, 228 ^ 

Stirling Castle, 103 
Stockholm, 283, 289 
Stone, W. J,, astronomer, 372 
Strikes, 215, 298 
Struve, astronomer, 278, 378 
Stubbs, “P. S.” Files, 206 
Stylus, Assyrian. 439 
Sun, light of, 541 ; “ willow -l^f 
objects” o«, 370, 37^; suC-Jii^ 
origin of pyramids, 432 - ‘ 

Sunday rivet, 48 
Superheated steam, 390 
Sweden, visit to, 283 ; peoflle of, 
290 ^ 

Syme, John, 91 ' 

Sympathy of activity, 11^ 

Talkino Books, Field’s, 172 
TappTng square, 413 


Telescope, 169 ; reflecting, 312, 837, 
344, 392 
Thrift boxes, 79 
Tides, the, 323 
Tolbooth, Old, 88 
Tomb, ancestral, 11 
Tootal, Edward, 155, 182, 299 
Torpedo ram, 406 
Torry, Archie, 174, 182, 210 
Toulon Dockyard, 247 
'^Trades’ Uni ms, 209, 213, 297 
Trafford, Squire, 195 
Trollhattenlalls, 291 
Trun von turn-table teldicope, 387 
Trustees’ Academy, 22, 23 
T* nnels, method of drilling, ‘?{28 

UNidSiSTS, Trades, 209, 214, 297 
United States, 242, 349 
Upsala, 285 

, Valve, sluice, 409 ; safety, 421 
Veitch, Dawick, ^ 

Vesuvius, 252 crater of, 254 
Volcanic action, 50, 98, 99, 255; 
criers, 254, 319, 320 

Warrington workmen, 207 
Warwick, 165 
Watson, William, 90 
Watt, James, 86, 161 
Welding of iron, g69, 418 
Westminster Abbey, 123, 149 
.Whistler, Major, 276 
Wilkie; Sir D., 50, 180, 223 
Willbw^IjaC objects on sun, 370, 37& 
Wilson, General, 278, 279 
^ Windmill on workshop, 383 
Windsqr, 165 

Witch, Egpeth Naesmyth burnt as aj 
' 7,77 

Woolwich, 171, 304 
Worsley labourers, 208 
Wren &nd Bennett, 181 
Wrinkles, indicating age, 820 
Wyon, Royal Mint, 168 


Prinied by R. & R. Clark, Edinburgh 
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